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PREFACE  TO  THE   NINTH   EDITION. 


In  this  edition  I  have  endeavoured  to  include  the  various  new  facts 
that  have  come  to  light  since  the  issue  of  the  last  edition. 

I  have  ag'ain  to  express  my  thanks  to  Dr.  Maxwell  of  Woolwich, 
who  has  kindly  prepared  the  index. 

Marcht  1S82, 


>  . 


PREFACE  TO  THE   SIXTH   EDITION. 


Ik  preparing  a  new  edition  of  the  Handbook  of  Therapeutics, 
especially  intended  for  students  and  young  practitioners,  I  have 
endeavoured  to  make  it  as  practical  as  possible. 

The  method  I  have  adopted  in  this  work  is  to  follow  out  in  a 
certain  order,  in  detail,  the  physiological  and  therapeutic  action  of 
individual  drugs  on  the  body.  For  the  most  part  I  have  treated  of 
the  action  of  a  drug,  first  on  the  skin,  next  on  the  mouth,  then  the 
stomach,  the  intestines,  the  blood,  the  nervous  system,  the  lungs, 
the  heart,  and  finally  on  the  excreting  organs,  dwelling  most  of 
course  on  the  organ,  or  organs,  mainly  affected  by  the  drug  under 
consideration. 

In  this  edition  I  have  endeavoured  to  put  the  reader  in  possession 
of  the  latest  facts,  and  to  give  an  account  of  various  new  and  im- 
portant discoveries  made  since  the  publication  of  previous  editions. 
For  instance,  I  have  added  chapters  on  Salicine,  Muscarin,  and 
Pilocarpine,  and  many  chapters  are  considerably  extended. 

Moreover,  the  arrangement  of  the  book  is  improved,  and  I  have 
relegated  to  smaller  type  a  large  portion  of  the  text,  which,  though 
intrinsically  important,  is  of  less  practical  interest  to  the  thera- 
peutist. The  elaborate  analytical  index,  prepared  by  the  kind 
labour  of  my  friend  Dr.  Theodore  Maxwell,  will  be  found  a  time- 
saving  and  valuable  addition  to  my  Handbook. 

I  am  anxious  to  express  my  great  obligation  to  my  friend 
Dr.  GsosGE  Bird,  who  has  assisted  in  revising  this  and  several 
previous  editions  of  the  Handbook,  and  who  has  increased  its  use- 
fulness by  many  suggestions.  Without  his  valuable  assistance  I 
should  have  found  it  difficult  to  complete  this  edition. 

October^  1877. 
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INTRODUCTION. 

I  HATE  thought  it  might  prove  useful  to  the  student  and  the  young 
practitioner  to  add  to  this  edition  a  brief  account  of  the  symptoms 
of  disease.  Of  late  years,  since  attention  has  been  more  drawn  to 
the  significance  of  physical  signs,  too  little  seems  to  me  to  be  paid 
to  the  detection  and  appreciation  of  symptoms,  objective  and  sub- 
jective. This  is  a  marked  defect  Jimong  students.  One  often 
meets  with  a  student,  thoroughly  equipped  with  all  the  resources 
pertaining  to  physical  diagnosis,  who  is  yet  sorely  puzzled  with 
the  indications  afforded  by  the  pulse  or  tongue.  The  reason  of 
this  is  obvious.  Physical  signs  are  soon  learned,  whilst  it  requires 
a  longer  time,  more  patience,  and  a  more  discriminating  obser- 
vation to  appreciate  the  meaning  and  to  estimate  the  value  of 
symptoms. 

The  indications  of  disease  are  divided  into  symptoms  and  "  phy- 
sical signs."  The  direct  information  to  be  obtained  from  the 
pulse,  the  skin,  the  tongue,  the  breathing,  the  evacuations,  &c., 
are,  for  convenience,  termed  objective  symptoms.  The  indirect 
information  we  gather  from  the  patient's  description  of  his  own 
feelings  and  sensations,  which  can  be  detected  only  by  the  patient 
himself;  these,  likewise  for  the  purpose  of  convenience,  are  termed 
subjective  symptoms.  Important  though  physical  signs  undoubted- 
ly are,  yet  symptoms,  especially  objective  symptoms,  are  far  more 
valuable.  Physical  signs,  as  a  rule,  help  us  to  detect  only  coarse 
and  decided  changes,  and  are  chiefly  useful  in  diagnosis,  whilst 
symptoms  are  far  more  useful  in  prognosis  and  in  treatment. 

It  may  be  said,  that  before  we  can  efficiently  treat  a  patient,  we 
must  first  form   a  correct  diagnosis;    hence  physical   signs,   by 
greatly  assisting  us  in  this  respect,  must  likewise  greatly  aid  in 
the  treatment.     No  doubt,  in  some  measure,  this  proposition  is 
true;  but  when  we  have  accurately  diagnosed  the  disease,  we,  in 
roost  cases,  treat  the  secondary  effects  rather  than  the  primary  dis- 
ease;  and  these  secondary  effects  generally  make  themselves  ap- 
parent solely  as  symptoms.     Only  in  a  few  instances,  as  ague  and 
syphilis,  can  we  directly  cure  the  disease  itself ;    but  in  other  in- 
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stances  we  must  be  content  to  combat  the  secondary  and  often  fatal 
effects.  A  disease  often  neither  endangers  nor  destroys  life  by  its 
direct  effect  on  the  organ  attacked,  but  through  a  secondary  effect 
manifested  on  another  organ  or  organs.  Thus  to  take  the  case  of 
pneumonia ;  here,  by  no  means  unfrequently,  the  dangers  depend, 
not  on  the  condition  of  the  lung,  but  on  nervous  or  cardiac  depres- 
sion. The  fever  depresses  the  nervous  system,  shown  in  sleepless- 
ness and  delirium,  and  this  depressed  state  of  the  nervous  system 
causes  cardiac  weakness  and  so  endangers  and  destroys  life.  Or 
the  fever  may  directly  depress  the  heart  and  so  weaken  it  that  the 
patient  dies.  Now  in  both  these  instances,  the  effects  on  the  ner- 
vous system  and  on  the  heart  are  manifested  solely  by  symptoms, 
and  without  a  due  appreciation  of,  and  a  proper  attention  to,  these 
symptoms,  so  much  the  worse  for  the  patient. 

Instances  like  this  might  be  multiplied  to  any  extent.  Moreover, 
there  is  the  wide  range  of  diseases  in  which  physical  diagnosis  is 
unavailing  when  there  are  only  symptoms  to  guide  our  treatment ; 
and  these  are  just  the  cases  in  which,  unless  trained  in  the  recog- 
nition and  estimation  of  symptoms,  the  young  practitioner  is  more 
likely  to  find  himself  at  sea. 


ON  THE  TONGUE. 

We  examine  the  tongue  to  ascertain  whether  it  is  clean  or  furred : 
dry  or  moist;  its  colour,  &c. 

What  is  the  meaning  of  a  furred  tongue  ? 

A  tongue  may  be  furred  from  febrile  disease;  from  local  causes; 
or  from  sympathy  with  the  stomach,  intestines,  or  liver. 

The  condition  of  the  tongue  in  fever  is,  perhaps,  more  a  help  in 
prognosis  than  in  treatment.  In  most  fevers  the  tongue  at  first  is 
covered  with  a  moist  fur ;  but  in  some  cases  the  tongue,  strange  to 
say,  remains  quite  clean.  Sometimes  this  is  the  case  in  typhoid 
fever.  Now  the  coated  tongue  in  fever  does  not  give  us  much  sug- 
gestion with  regard  to  treatment,  for  whether  the  tongue  be  clean 
or  foul,  if  there  is  constipation  the  bowels  must  be  relieved ;  and  if 
the  tongue  is  very  foul,  that  is,  thickly  coated,  a  mercurial  purge  is 
best,  notwithstanding  that  some  fur  usually  remains  whilst  the 
fever  continues. 

Local  causes  often  foul  the  tongue.  Enlarged  tonsils  often  coat 
the  back  of  the  tongue.    Decayed  teeth  often  fur  a  portion  of  the 
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tongue.  If  one  tonsil  only  is  enlarged,  or  if  the  decayed  teeth  are 
situated  on  one  side,  then  only  one  longitudinal  portion  of  the 
tongue  is  furred.  In  neuralgia  of  the  fifth,  when  the  lower  branch- 
es are  affected,  the  tongue  on  the  neuralgic  side  is  apt  to  become 
furred. 

Excessive  smoking  almost  always  furs  the  tongue. 

The  tongue  very  frequently  indicates  derangement  of  the  stom- 
ach, bowels,  or  liver.  For  instance,  if  there  is  no  fever,  and  no 
local  cause,  as  enlarged  tonsils,  bad  teeth,  &c.,  then  a  coated 
tongue  indicates  some  disturbance  of  the  primae  viae. 

What  does  a  coated  tongue  under  these  circumstances  indicate  ? 
We  shall  rarely  go  wrong  in  taking  this  furred  tongue  as  an  indi- 
cation for  one  of  four  medicines,  or  some  of  them  combined:  name- 
ly, mercury,  podophyllin,  tincture  of  nux  vomica,  or  nitric  acid. 

How  are  we  to  determine  which  to  give  and  its  dose  ?  If  there 
is  constipation  then  give  a  mercurial  preparation  or  resin  of  podo- 
phyllin in  purgative  doses.  Any  purgative,  it  is  true,  will  here  be 
useful,  especially  the  natural  purgative  waters,  as  Pullna,  Friedrich- 
shally  or  Carlsbad;  but  these  though  valuable  remedies  are,  in 
many  instances,  inferior,  in  the  cases  in  question,  to  mercurial  and 
podophyllin  purges. 

As  regards  mercury,  our  choice  falls  either  on  calomel  or  blue 
pill  for  adults,  or  calomel  or  grey  powder  for  children.  The 
calomel  or  blue  pill  should  be  combined  with  extract  of  belladonna 
or  of  hyoscyamus,  since  this  addition  obviates  the  griping  and  cer- 
tainly seems  to  enhance  the  action  of  these  drugs.  An  effective 
dose  is  half  a  grain  of  calomel  with  three  grains  of  extract  of  hyo-. 
scyamus,  for  three  consecutive  nights;  the  first  pill  generally 
purges  pretty  freely,  the  second  much  less  freely,  and  the  third 
scarcely  at  all,  though  it  helps  to  clean  the  tongue. 

Which  should  we  choose — mercurial  purges  or  podophyllin  resin  ? 
The  answer  to  this  question  depends  on  the  colour  of  the  stool.  If 
the  motions  are  too  light-coloured  mercurial  purges  are  best.  If, 
on  the  other  hand,  the  motions  are  too  dark  then  podophyllin  is 
needed.     For  this  clinical  fact  I  can  give  no  explanation. 

What  is  to  be  done  when  the  bowels  are  freely  open,  or  have 
been  relaxed  by  medicine,  but  where  the  tongue  still  continues 
furred  ?  We  meet  with  such  cases  often  in  gastric,  biliary,  or  in- 
testinal disturbance,  and  sometimes  in  the  early  convalescence 
from  acute  illness  the  tongue  does  not  clean  so  quickly  as  it 
should — a  sure  sign  of  impaired  digestion.  Here  again  a  mer- 
curial preparation  or  podophyllin  is  useful,  given  with  tincture  of 
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nux  vomica  and  nitric  acid.  If  the  motions  are  too  light  then  give 
a  third  or  half  a  grain  of  grey  powder,  night  and  morning  or  three 
times  a  day ;  if  the  motions  are  too  dark  then  give  a  small  dose, 
say  a  thirtieth  to  twentieth  of  a  grain  of  podophyllin  resin,  night 
and  morning.  Five  drops  each  of  tincture  of  nux  vomica  and 
dilute  nitric  acid  thrice  daily,  will  much  promote  the  action  of  the 
mercury  and  the  podophyllin.  Sometimes  the  fur  is  dirty  or  brown, 
and  the  patient  complains  of  a  disagreeable  bitter  taste,  especially 
in  the  morning,  and  this  symptom  is  an  additional  indication  for 
the  foregoing  treatment.  Sometimes,  however,  in  spite  of  this 
treatment,  the  disagreeable  bitter  taste  persists  in  the  morning, 
or  even  during  the  greater  part  of  the  day.  Rinsing  the  mouth 
with  a  solution  of  permanganate  of  potash  will  generally  tempor- 
arily remove  the  annoyance. 

As  the  tongue  cleans  the  fur  recedes  from  the  tip  and  edges  and 
gradually  becomes  thinner,  especially  at  its  margin.  With  a  little 
practice  we  can  generally  detect  when  the  cleaning  process  is 
going  on. 

After  an  acute  illness  like  typhoid  fever,  the  tongue  sometimes 
parts  with  its  fur  in  flakes,  leaving  clear  smooth  patches,  especially 
at  its  back.  This  tongue  denotes  a  slow  convalescence.  In  typhoid 
fever  this  tongue  may  a  second  time  become  dry,  with  a  return  of 
the  abdominal  symptoms.  In  a  case  like  this  turpentine  is  indi- 
cated in  lo-  to  20-minim  doses  every  two  or  three  hours. 

A  dry  tongue  occurs  most  frequently  in  fever.  The  dryness  first 
invades  the  tip  and  extends  up  the  centre,  spreading  the  meanwhile 
laterally,  till  the  whole  tongue  becomes  dry.  It  grows  moist  in  the 
inverse  order  of  its  invasion.  A  dry  tongue  generally  indicates 
nervous  depression,  often  shown  by  delirium,  usually  of  a  low  mut- 
tering kind.  This  nervous  prostration  is  often  dependent  on  want  of 
sleep.  Narcotics  therefore,  like  chloral,  bromide  of  potassium,  or 
opium,  by  inducing  sleep,  soothe  and  strengthen  the  nervous  sys- 
tem, and  indirectly  moisten  the  tongue.  Opium  is  often  more  use- 
ful than  bromide  of  potassium,  or  chloral,  for  it  appears  to  have  a 
greater  effect  on  the  tongue  than  either  of  the  other  drugs,  pro- 
bably inducing  a  moist  condition  by  its  direct  action  on  the  tongue 
and  stomach  as  well  as  through  its  sleep-producing  effect  on  the 
nervous  system. 

Being  frequently  a  sign  of  nervous  depression,  the  dry  tongue 
becomes  also  an  indication  for  giving  alcoholic  stimulants.  If, 
however,  the  nervous  depression  is  due  to  wakefulness  it  is  better, 
if  possible,  to  secure  refreshing  sleep  by  a  soporific,  which,  by 
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soothing'  and  strengtheningr  the  nervous  system,  renders  the  tongue 
moist,  promotes  digestion  and  assimilation,  and  incites  the  patient 
to  take  more  food. 

The  two  chief  uses  of  alcohol  are  to  assist  digestion  and  to  sustain 
the  nervous  system.  Now  sleep  is  the  best  restorative;  hence  fever 
patients  who  sleep  well  do  not  as  a  rule  require  stimulants. 

If  sleep  cannot  be  secured,  or  if  in  spite  of  sleep  the  tongue  re- 
mains dry  and  the  delirium  persists,  then  alcohol  is  indicated, 
though  the  pulse  is  a  better  guide.  Usually,  however,  a  patient 
with  a  dry  tongue  has  a  frequent,  quick  and  compressible  pulse 
calling  for  alcoholic  stimulation. 

Whilst  the  tong'ue  often  affords  evidence  of  the  necessity  for 
alcohol,  sometimes  it  shows  when  it  does  harm,  for  if  the  tongue 
grows  coated  or  drier,  it  is  evident  that  the  stimulant  is  doing 
mischief. 

The  tongue  in  an  aged  person  often  readily  becomes  dry  even  in 
non-febrile  illnesses ;  hence  a  dry  tongue  has  not  quite  the  same 
serious  import  as  a  dry  tongue  in  a  younger  person.  If  with  the 
dry  tongue  there  is  sleeplessness  we  must  be  careful  how  we  give 
soporifics ;  for  though  in  many  cases  a  soporific  is  very  beneficial, 
yet  in  old  people  sometimes  it  produces  great  excitement.  If  the 
dry  tongue  is  associated  with  depression  or  exhaustion  we  not  at 
all  rarely  find  that  alcohol  increases  the  dryness  and  destroys  the 
appetite ;  hence,  at  first,  stimulants  must  be  given  to  aged  patients 
in  a  small  quantity,  the  effect  of  which  must  be  carefully  watched. 

In  typhoid  fever,  a  dry,  smooth,  and  glazed  tongue,  or  simply  a 
dry  tongue,  indicates  the  employment  of  oil  of  turpentine ;  ten  to 
fifteen  drops  in  mucilage,  every  two  hours. 

The  colour  of  the  tongue  is  a  useful  sign.  A  broad,  pale,  flabby, 
teeth-indented  tongue,  indicates  anaemia  with  a  relaxed  condition 
of  the  tissues.  It  is  met  with  in  simple  anaemia,  and  chlorosis,  and 
in  some  chronic  diseases,  as  in  Bright's  disease,  in  which,  in  addi- 
tion to  anaemia,  there  is  hydraemia — an  excess  of  water  in  the  blood. 
This  tongue  always  signifies  the  need  for  iron  ;  and  the  astringent 
preparations  in  large  doses  are,  as  a  rule,  far  the  best.  A  swollen 
teeth-indented  tongue  during  a  course  of  mercury,  is  one  of  the 
earliest  signs  of  salivation. 

In  diabetes,  in  severe  and  advanced  cases,  the  tongue  is  often 
characteristic.      It  becomes  smooth,  glazed,  shiny,  beefy-looking, 
abnormally  clean,  often  with  a  tendency  to  become  dry,  and  some- 
times quite  dry. 
The  tongue  may  be  red,  with  prominent  red  papillae  most  marked 
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at  the  tip ;  and  this  red  tongue  too  clean,  too  smooth,  or  slightly 
furred  points  to  "  the  irritable  tongue  "  and  a  corresponding  state 
of  the  stomach.  It  is  met  with  in  certain  dyspeptic  cases  sometimes 
in  drunkards,  and  especially  in  phthisis  when  the  intestines  are  ul- 
cerated or  there  is  tubercular  peritonitis.  Small  doses  of  arsenic, 
say  one  minim  of  the  liquor,  given  shortly  before  food,  will  gen- 
erally improve  this  tongue  and  the  associated  conditions.  It  should 
be  borne  in  mind  that  great  irritation  of  the  stomach  or  intestines 
or  tubercular  peritonitis  may  exist,  unaccompanied  with  this  irrit- 
able tongue. 

In  scarlet  fever,  a  few  days  after  its  commencement  and  before 
the  fever  declines,  this  tongue  is  met  with,  and  it  (Continues  during 
the  early  part  of  convalescence.  It  is  the  very  characteristic  "straw- 
berry tongue,"  always  suggestive  of  scarlet  fever.  Its  appearance 
arises  from  desquamation  of  the  tongue,  for  the  cuticle  of  the 
tongue  being  moist,  is  more  easily  separated  than  the  cuticle  of  the 
skin,  hence  the  tongue  desquamates  some  days  before  the  skin.  I 
need  hardly  say,  that  whilst  the  fever  lasts,  we  Should  not  treat  the 
tongue  with  arsenic,  though,  if  convalescence  Is  tedious  and  the 
tongue  retains  its  strawberry  character,  arsenic  and  nitric  acid  will 
be  found  useful. 

The  "  nervous  tongue  "  is  also  very  noteworthy :  generally  it  is 
very  slightly  coated  and  covered  with  a  slight  froth  most  marked 
close  to  the  edge.  We  meet  with  it  in  persons  of  nervous  tem- 
perament, especially  during  a  period  of  excitement,  and  in  cases 
where  the  nervous  system  has  been  depressed  by  over-work,  and 
worry. 


THE  PULSE. 

With  each  contraction  of  the  heart,  a  wave  is  sent  through  the 
arterial  system,  which,  in  its  journey  along  the  vessels,  distends 
them;  and  this  periodical  distension,  readily  felt  when  the  fingers 
are  placed  on  an  artery,  is  the  pulse.  Dr.  Broadbent,  however, 
denies  that  the  pulse  is  due  to  distension  of  the  artery,  and  ascribes 
it  to  the  wave  forcing  or  trying  to  force  the  vessel  flattened  by 
pressure  of  the  finger  back  to  its  cylindrical  form.  The  pulse, 
therefore,  depends  on  the  heart ;  and  varies  with  the  condition  of 
the  heart.  It  is  influenced  also  by  the  condition  of  the  vessels,  the 
pulse  varying  according  to  the  contracted  or  dilated  condition  of  the 
arteries ;  moreover,  it  is  also  modified  when  the  walls  of  the  vessels 
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become  fibrous  or  calcareous.  The  pulse  is  an  accurate  index  of 
the  condition  of  the  heart,  and  is  therefore  the  most  valuable  guide 
in  disease. 

The  importance  of  the  pulse  is  manifest  when  we  consider  that 
disecLse  kills  by  arresting  the  heart.     Whilst  the  heart  beats  there 
is  life  and  hope.     In  many  instances,  the  pulse  gives  the  promptest 
signs  of  danger  and  the  earliest  indications  for  treatment.     To 
illustrate  this  by  an  example,  take  the  case  of  pneumonia,  in  which 
disease  so  long  as  the  pulse  continues  good  we  have  fair  hopes  of 
our  patient.      In  some  patients  the  heart  fails  early  and  the  pulse 
soon  reveals  this  condition ;  the  patient  fails,  we  say,  at  the  heart. 
In  other  instances,  the  nervous  system  first  gives  way,  shown  by 
sleeplessness  and  muttering  delirium ;  but  though  these  symptoms 
cause  anxiety,  yet  so  long  as  the  pulse  remains  good,  we  hope  to 
save  our  patient.    The  anxiety  we  feel  with  regard  to  this  nervous 
perturbation  arises  from  its  depressing  effect  on  the  heart ;  for  if 
the  patient  does  not  sleep,  this  unrest,  with  the  consequent  delirium, 
rapidly  depresses  and  weakens  the  patient,  and  at  last  arrests  the 
heart.     The  disease,  therefore,  may  directly  tell  on  the  heart,  or  it 
may  indirectly  affect  this  organ  by  its  depressing  effect  on  another 
system.    In  any  case  it  is  the  ultimate  effect  of  the  disease  on  the 
heart  that  destroys  life.     It  is  hardly  possible,  therefore,  to  over- 
estimate the  cardinal  importance  of  the  pulse. 

The  pulse-beats  may  be  frequent  or  infrequent ;  slow  or  quick ; 
small  or  large ;  compressible  or  incompressible ;  regular  or  irre- 
gfuiar ;  or  intermittent. 

By  the  frequency  of  the  pulse  we  mean  the  number  of  beats  in 
a  given  time. 

In  a  quick  pulse  each  beat  occupies  less  than  the  usual  time, 
that  is,  each  wave  is  of  short  duration  relatively  to  the  pause  be- 
tween the  waves. 

When  the  volume  of  the  pulse  is  greater  than  usual,  it  is  said  to 
be  large;  or  the  volume  may  be  less  than  usual  when  it  is  said  to 

be  small. 

When  the  fingers  can  easily  stop  the  pulse  it  is  said  to  be  com- 
pressible ;  when,  on  the  other  hand,  it  can  be  arrested  only  with 
difficulty  or  not  at  all,  the  pulse  is  said  to  be  incompressible. 

The  pulse  may  be  irregular  or  intermittent.  In  an  irregular 
pulse,  succeeding  beats  differ  in  length,  force,  and  character.  In 
an  intermittent  pulse  a  beat  is  from  time  to  time  lost. 

Five  conditions  produce  a  frequent  pulse  :*    Fever,  debility,  ex- 

•  The  pulse  is  greatly  accelerated  in  exophthalmic  goitre. 
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citement,  hysteria,  and  cardiac  disease  as  in  some  cases  of  mitral 
disease.  We  seldom  experience  difficulty  in  determining"  the  cause 
of  the  accelerated  pulse.  In  excitement  the  acceleration  is  not  per- 
sistent and  lasts  only  whilst  the  excitement  continues.  Hysteria 
may  greatly  and  permanently  accelerate  the  pulse  to  even  150  or 
160  beats  per  minute.  But  in  a  grave  illness,  whether  febrile  or 
not,  hysteria,  if  present  before,  always  passes  away  at  once,  so 
that  we  may  safely  attribute  the  frequent  pulse  to  the  invasion  of 
another  and  more  serious  disease. 

In  fevers  the  pulse  is  generally  accelerated  in  proportion  to  the 
elevation  of  the  temperature,  though  the  proportion  between  the 
pulse  and  temperature  varies  in  different  fevers.  In  scarlet  fever, 
the  pulse  is  quicker  than  in  typhoid  fever  with  the  same  tempera- 
ture, hence  a  quick  pulse  is  of  less  serious  import  in  scarlet  than 
in  typhoid  fever.  The  same  elevation  of  temperature  quickens 
the  pulse  relatively  much  more  in  children  than  in  adults. 

If  a  pulse  is  more  frequent  than  the  temperature  will  explain,  it 
indicates  cardiac  weakness — the  weakness  being  proportionate  to 
the  want  of  ratio  between  the  temperature  and  pulse.  In  this  way 
the  pulse  affords  important  information  in  prognosis  and  treat- 
ment. 

A  pulse  that  day  by  day  progressively  increases  in  frequency, 
the  temperature  remaining  the  same,  shows  increasing  cardiac 
weakness. 

In  all  febrile  diseases,  a  pulse  in  adults  over  120  is  serious  and 
indicates  cardiac  weakness,  a  pulse  of  130  or  140  indicates  great 
danger,  and  with  a  pulse  at  160  the  patient  almost  always  dies. 
There  is,  however,  a  notable  exception  to  this  rule,  as  in  rheumatic 
fever.  In  estimating  the  value  of  the  pulse  in  this  disease,  we 
must  carefully  ascertain  whether  rheumatic  fever  itself  or  peri- 
carditis occasions  the  increased  frequency.  A  pulse  of  120,  if  due 
to  the  rheumatic  fever,  indicates  great  danger.  In  such  a  case  the 
temperature  is  high,  104  to  105,  the  patient  is  prostrate,  the  tongue 
probably  dry,  and  sordes  collect  on  the  lips :  a  case  like  this  often 
ends  fatally,  and  if  the  pulse  rises  above  120,  say  to  130  or  higher, 
the  patient  will  pretty  surely  die. 

If  pericarditis  causes  the  frequent  pulse,  it  becomes  then  of  far 
less  serious  import,  though  the  pulse  may  rise  to  150  to  160  per 
minute.  Not  unfrequently  we  meet  with  such  cases  where,  with 
but  slight  rheumatic  fever,  severe  pericarditis  with  perhaps  exten- 
sive effusion  sets  in.  The  temperature  is  not  greatly  raised,  rising 
only  to  101°  or  102®  Fah.,  the  tongue  remains  clean  or  but  slightly 
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coated.  Now  in  a  case  of  this  kind,  though  the  beats  rise  even  to 
i6o  and  the  pulse  btcomes  very  bad  in  other  qualities,  being  very 
compressible  or  even  small  and  compressible,  yet  we  may  reason- 
ably expect  the  patient  to  recover.  The  heart's  substance  too  is 
generally  inflamed ;  and  this  weakening  of  the  heart's  substance, 
coupled  with  the  mechanical  embarrassment  rising  from  the  peri- 
cardial effusion,  excites  very  hurried,  even  panting  breathing. 
Thus  attacked,  the  patient  often  looks  very  ghastly,  the  face  be- 
comes dusky  and  distorted  with  the  hideous  risus  sardonicus ;  yet 
if  these  symptoms  can  be  clearly  traced  to  the  cardiac  mischief, 
we  may  hold  a  well-grounded  hope  of  the  patient's  recovery,  even 
without  the  aid  of  large  doses  of  alcoholic  stimulants.  In  fact, 
acute  pericarditis  is  rarely  immediately  fatal ;  it  remotely  destroys 
life  only  by  leading  to  dilatation  with  valvular  incompetency,  or 
to  fatty  degeneration  of  the  heart. 

Rheumatic  fever  with  other  complications  generally  ends  favourably,  no  matter 
how  serious  the  aspect  of  the  patient.  Pneumonia,  even  when  double  and  further 
complicated  with  extensive  pericarditis,  seldom  destroys  a  patient. 

Again,  an  irregular  pulse  from  mitral  disease  may  be  very  fre- 
quent, 1 20,  130  or  more,  without  indicating  extreme  danger. 
Sometimes,  in  acute  fevers,  as  typhoid  fever,  though  the  tempera- 
ture is  high,  the  pulse  remains  normal  throughout  the  attack ;  such 
a  pulse  certainly  shows  absence  of  cardiac  weakness,  and  is  of 
course  a  favourable  sign. 

In  chronic  diseases  a  frequent  pulse  very  generally  indicates 
cardiac  weakness. 

With  increased  frequency  other  signs  of  cardiac  weakness  are 
associated.  The  weakened  heart  propelling  the  blood  less  ener- 
getically than  in  health  diminishes  arterial  tension  and  the  pulse 
becomes  soft  and  compressible.  Relaxation  of  the  arteries  plays 
a  part  still  more  important  in  producing  a  compressible  pulse ; 
this  condition  permits  the  blood  to  pass  with  greater  readiness 
into  the  veins,  and  so  to  lessen  arterial  tension.  This  relaxed  con- 
dition of  the  arterioles,  unless  the  heart  is  very  weak,  causes  the 
pulse  to  be  large  and  voluminous.  At  first  one  might  erroneously 
suppose  that  this  pulse  indicated  an  energetic  arterial  circulation 
and  a  well-beating  heart,  but  the  compressibility  soon  corrects  this 
error.  It  is  therefore  highly  important  always  to  test  the  com- 
pressibility of  the  pulse.  If  the  heart  becomes  still  more  weak, 
and  the  arterioles  still  more  relaxed,  then  each  beat  propels  little 
blood  into  the  arteries,  and  these  allowing  the  blood  to  pass  readily 
into  the  veins,  the  pulse  becomes  small  as  well  as  quick  and  com- 
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pressible.  Smallness  of  the  pulse,  therefore,  indicates  still  greater 
weakness.  When  the  puise  is  very  small  it  is  said  to  be  thready. 
When  the  heart  is  weakened  its  contraction  often  becomes  sudden 
and  sharp,  rapidly  reaching  a  maximum  and  rapidly  declining, 
giving  rise  to  a  quick  pulse,  which  thus  often  gives  evidence 
of  cardiac  weakness,  especially  when  combined  with  the  other 
and  surer  indications  of  this  state. 

Therefore,  in  estimating  the  condition  of  the  heart,  we  pay  re- 
gard to  the  frequency,  especially  with  reference  to  the  temperature, 
to  the  compressibility,  and  to  the  size  of  the  pulse.  The  quicker 
the  pulse,  the  more  compressible,  the  smaller  the  pulse,  the  greater 
the  cardiac  weakness,  and  the  more  imminent  the  patient's  danger, 
and  the  greater  the  need  of  cardiac  stimulants. 

These  pulse  signs,  therefore,  both  in  febrile  and  non-febrile  dis- 
ease, are  indications  for  giving  cardiac  stimulants,  especially  alco- 
hol. These  pulse  signs,  moreover,  afford  an  accurate  index  of 
the  effects  of  alcohol  and  of  the  amount  required;  for  alcohol 
strengthens  the  debilitated  heart,  reduces  the  frequency  of  its 
beats,  and  contracts  the  vessels,  and  so  heightens  arterial  tension 
and  lessens  the  compressibility  of  the  pulse. 

Both  in  acute  and  chronic  affections  cardiac  weakness  is,  as  a 
rule,  accompanied  by  evidence  of  general  weakness,  though  this 
by  no  means  is  always  the  case.  We  may  be  called  to  a  patient 
with  an  acute  illness  who  at  first  sight  shows  no  evidence  of  weak- 
ness; his  temperature  is  found  to  be  from  102°  to  103**;  he  easily 
turns  over  or  sits  up  in  bed ;  his  voice  is  strong ;  his  tongue  moist 
and  but  little  furred,  perhaps  even  clean ;  he  takes  his  food  and 
apparently  digests  it  well.  He  sleeps  well  at  night  aud  is  free 
from  delirium ;  in  fact  the  general  appearance  of  the  patient  in- 
dicates no  danger;  but  the  pulse  beats  say  130  per  minute,  and  it 
is  small,  compressible,  and  quick ;  and  not  due  to  excitement,  as 
we  ascertain  by  repeated  observations ;  in  fact  this  patient  is  in 
considerable  danger.  Are  we  to  pay  regard  to  the  pulse  or  to  the 
general  condition  ?  Certainly  to  the  warning  pulse,  for  in  a  case 
like  this,  just  described,  serious  symptoms  will  set  in  in  a  few  days, 
and  the  patient  will  sink.  The  pulse  here  is  a  much  prompter  and 
surer  danger-signal  than  the  other  symptoms.  To  take  another 
instance: — A  febrile  patient  when  first  seen  presents  no  serious 
symptoms,  but  as  the  case  goes  on,  and  whilst  the  patient's  general 
state  remains  apparently  satisfactory,  the  pulse  gradually  increases 
in  frequency  and  loses  in  force.  Here  again  the  pulse  is  the  better 
guide,  giving  early  indications  of  approaching  general  prostration. 
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We  must,  however,  bear  in  mind  that  owing-  to  individual  pecu- 
liarity, the  pulse  in  some  persons  is  easily  made  very  frequent,  and 
a  moderate  amount  of  fever  may  accelerate  the  pulse  and  make  it 
130  to  over  150,  without  this  frequency  indicating  any  danger. 
Our  previous  knowledge  of  the  patient  will  alone  enable  us  to 
rightly  estimate  the  frequency  of  the  pulse  in  these  cases.  Again, 
we  meet  with  cases  of  this  kind :  a  patient  suffers  from  a  moder- 
ately severe  attack  of  fever,  and  the  pulse  is  by  no  means  frequent 
in  proportion  to  the  fever,  but  it  is  very  small  and  very  compres- 
sible. In  forming  our  prognosis  are  we  to  be  guided  by  the  small- 
ness  and  compressibility,  or  the  frequency  of  the  pulse  ?  In  most 
cases  certainly  by  the  frequency.  The  size  and  compressibility  of 
the  pulse  varies  in  healdi  very  considerably  in  different  persons. 
In  some  persons  in  perfect  health  and  capable  of  vigorous  exertion, 
we  find  a  very  small  and  compressible  pulse — that  might  even  be 
called  thready.  Such  a  pulse  often  occurs  in  the  different  mem- 
bers of  the  same  family.  Now  if  such  a  person  becomes  febrile 
the  pulse  becomes  more  frequent,  and  without  any  cardiac  weak- 
ness is  of  course  small  and  compressible — and  it  is  obvious  if  we 
disregarded  frequency  and  paid  attention  only  to  the  size  and  com- 
pressibility, we  should  be  misled,  both  as  regards  prognosis  and 
treatment.  Of  course  our  previous  knowledge  concerning  the 
patient  will,  in  many  instances,  save  us  from  falling  into  error ; 
but  should  we  see  the  patient  for  the  first  time  in  a  febrile  attack, 
if  we  regarded  the  size  and  compressibility  rather  than  the  fre- 
quency, we  should  probably  be  misled.  Of  course  if  a  previously 
good  pulse  becomes  small  and  compressible  this  change  is  signifi- 
cant, but  it  rarely  happens  that  this  change  occurs  without  a  cor- 
responding increase  in  the  pulse's  frequency. 

It  is  true  that  sometimes  signs  of  danger  arise  first  in  other 
organs,  perhaps  in  the  nervous  system,  in  the  form  of  sleeplessness 
and  delirium,  yet,  as  I  have  before  pointed  out,  so  long  as  the 
pulse  remains  good  we  feel  that  our  patient  is  comparatively  safe. 
If  the  nervous  perturbation  neither  spontaneously  declines  nor 
yields  to  treatment,  the  pulse  will  ultimately  fail  and  the  patient 
will  sink. 

In  an  mtermttieni  pidse,  an  occasional  beat  is  missed,  the  rhythm 
being  otherwise  regular.  The  omitted  beat  may  occur  frequently 
or  unfrequently,  at  an  equal  or  irregular  interval.  It  must  be 
dearly  understood  that  an  iniermiiimt  pulse  is  very  different  from  an 
imgular  pulsiy  and  has  an  altogether  different  significance.  Some 
persons  have  an  intermittent  pulse  all  their  lives,  but  ordinarily,  it 
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first  occurs  after  middle  age.  It  may  be  persistent  or  occasional ; 
and  when  occasional  only  it  is  often  due  to  an  idiosyncrasy  on  the 
part  of  the  patient,  and  is  caused  by  some  article  of  food,  as  tea, 
perhaps  green  tea,  smoking,  or  indigestion.  Certain  patients  are 
unconscious  of  the  intermission,  and  as  Dr.  Broadbent  points  out, 
this  is  especially  the  case  when  the  intermission  is  habitual.  Other 
persons  are  made  very  uncomfortable  and  nervous  by  a  sensation 
as  if  the  heart  stopped  or  rolled  over.  The  intermission  often 
occurs  in  the  artery  only  simultaneously  with  a  weak  beat  of  the 
heart. 

In  most  cases  an  intermittent  heart  is  of  no  significance,  and 
does  not  appear  in  any  way  to  imperil  life,  though  Dr.  Broadbent 
states  that  a  patient  so  affected  succumbs  more  readily  to  any  ill- 
ness; when,  however,  associated  with  unequivocal  evidence  of 
heart  disease  intermittency  is  of  more  serious  import. 

An  irregular  is  of  far  more  serious  significance  than  an  inter- 
mittent pulse.  The  pulse  is  irregular  both  in  force  and  rhythm, 
succeeding  beats  differing  in  length,  force,  and  character.  It  is 
generally  due  to  mitral  and  rarely  occurs  in  other  forms  of  heart 
disease,  though  sometimes  met  with  in  great  cardiac  prostration, 
as  in  an  acute  febrile  illness  a  few  hours  before  death.  It  occurs 
too  in  fatty  degeneration  of  the  heart  and  in  the  first  and  second 
stage  of  meningitis.  It  may  be  called  the  mitral  pulse,  and  gener- 
ally indicates  the  need  of  digitalis,  which  in  most  instances  lessens 
or  removes  the  irregularity.  This  irregularity  from  mitral  disease 
may  exist  with  a  weakened  and  degenerated  left  ventricle.  In  my 
experience,  if  the  walls  of  the  heart  are  degenerated,  digitalis  fails 
to  influence  the  irregularity. 

Whilst  an  irregular  pulse  almost  always  indicates  mitral  disease, 
it  must  be  borne  in  mind  that  a  perfectly  regular  pulse  may  accom- 
pany extensive  mitral  disease;  either  obstructive  or  regurgitant, 
or  both  combined. 

Some  hold  that  the  occurrence  of  irregularity  in  mitral  disease  is  a  sign  of  defi- 
cient compensation,  the  compensation  being  insufficient  to  meet  the  obstruction 
to  the  circulation  offered  by  the  mitral  disease.  But  if  this  view  is  correct,  how 
does  it  happen  that  a  few  doses  of  digitalis  will  in  many  cases  restore  regularity, 
and  that  with  the  discontinuance  of  the  digitalis  the  irregularity  does  not  return  ? 

The  irregular  pulse  is  very  rare  in  children  under  twelve  though 
the  conditions  in  which  it  occurs  in  adults  are  well  marked.  If, 
say,  between  six  and  seven,  mitral  disease  is  established,  and  the 
child,  though  suffering  from  its  effects  lives  till  it  is  over  twelve, 
the  intermittency  then  becomes  gradually  developed. 
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Though  irregularity  from  mitral  disease  is  rare  in  children,  yet 
I  have  seen  aconite,  in  half-drop  doses  repeated  hourly,  several 
times  produce  in  them  marked  irregularity  of  the  pulse.  Irre- 
gularity of  the  pulse  in  children  is  common  in  the  first  and  second 
stage  of  tubercular  meningitis ;  in  fact  its  existence  is  often  a  valu- 
able diagnostic  guide. 

Hitherto  I  have  referred  to  the  dependence  of  the  pulse  exclu- 
sively or  mainly  on  the  condition  of  the  heart.  But  the  condition 
of  the  blood-vessels  themselves  also  influences  the  pulse. 

Through  the  action  of  the  vaso-motor  nerves  on  the  muscular 
coat  of  the  arteries,  the  small  blood-vessels  undergo  relaxation  or 
contraction.  When  the  vessels  are  relaxed  the  blood  passes  easily 
from  the  arteries  to  the  veins,  hence  arterial  tension  is  slight,  and 
the  pulse  is  soft  and  compressible,  but  owing  to  the  relaxed  state 
of  the  vessels  it  is  also  large.  A  relaxed  condition  of  the  arteries, 
therefore,  produces  a  large,  soft,  compressible  pulse. 

In  most  diseases,  a  relaxed  condition  of  the  arteries  is  associated 
with  a  weak  heart.  Sometimes,  however,  we  have  arterial  relaxa- 
tion with  a  normal  heart,  in  which  case  the  pulse  is  soft  and  com- 
pressible, but  large.  This  pulse  is  met  with  in  the  early  stage  of 
some  fevers. 

Arterial  relaxation,  or,  in  other  words,  diminished  arterial  ten- 
sion, produces  dicrotism.  In  this  pulse  one  of  the  normal  second- 
ary waves  of  oscillation  becomes  greatly  exaggerated,  so  that  it 
can  be  easily  felt  by  the  finger.  Indeed  it  may  be  so  distinct  that 
an  inexperienced  person  mistaking  it  for  the  primary  wave,  might 
easily  be  led  erroneously  to  think  it  indicated  a  cardiac  contrac- 
tion. Indeed  a  nurse  has  been  known  to  make  this  mistake  and 
thus  to  double  the  number  of  true  pulsations.  Dicrotism  always 
indicates  marked  arterial  relaxation,  and  often  coincides  with  car- 
diac weakness.  Some  writers  insist  that  this  pulse  indicates  the 
use  of  alcohol,  which  should  be  pushed  till  the  dicrotism  ceases. 
Now,  in  this  opinion  I  cannot  concur,  feeling  convinced  that  in 
many  cases  with  marked  dicrotism  no  alcohol  is  needed.  We 
must  look  rather  to  the  frequency  of  the  pulse,  and  if  this  shows 
the  need  for  stimulation,  then  no  doubt  dicrotism  affords  additional 
evidence  in  favour  of  giving  alcohol. 

A  pulse  not  very  frequent,  but  dicrotous  and  compressible, 
occurring  at  the  commencement  of  a  fever,  does  not  necessarily 
indicate  the  need  for  alcohol:  but  this  state  leads  us  to  expect 
that  stimulation  may  be  shortly  required,  and  warns  us  to  watch 
our  patient  carefully,  so  as  to  anticipate  and  to  prevent  the  oncom- 
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ing-  of  prostration.  A  dicrotous  pulse  is  frequently  met  with  in 
typhoid  fever. 

I  now  come  to  the  pulse  of  high  arterial  tension  ;  here  the  vessels 
are  much  contracted,  and  then  as  the  blood  escapes  with  greater 
difficulty  from  the  arteries  into  the  veins,  the  arterial  tension  be- 
comes high.  In  some  of  the  following  remarks,  I  largely  borrow 
from  Dr.  Broadbent's  valuable  lectures  on  the  pulse ;  and  the  pulse 
in  question  cannot  be  better  described  than  in  his  own  words : — 

"  The  artery,  usually  rather  small  but  sometimes  large,  is  hard 
and  cord-like;  it  can  be  rolled  under  the  finger  and  is  easily 
traced  in  its  course  up  the  forearm,  where  it  feels  like  another 
tendon  lying  amidst  those  in  front  of  the  wrist  It  reminds  one, 
as  I  have  often  said,  of  the  vas  deferens." 

With  the  vessels  in  this  condition  the  pulsation  is  often  so  slight 
that  it  might  readily  be  mistaken  for  a  weak  pulse,  but  that  its 
incompressibility  prevents  our  falling  into  this  error.  It  can  be 
compressed  only  by  using  considerable  force.  It  is,  in  fact,  a 
slightly  pulsatile  pulse,  for  owing  to  the  high  arterial  tension  the 
vessel  with  each  beat  of  the  heart  undergoes  but  little  dilatation, 
hence  the  pulsation  is  indistinct.  In  addition  to*  being  small  the 
pulse  is  slow  and  hard. 

The  following  conditions  give  rise  to  arterial  tension — 

1 .  Degeneration  of  vessels. 

2.  Kidney  disease,  especially  the  contracted  kidney. 

3.  Gout,  jauudice ;  lead-poisoning;  ergot;  gallic  acid. 

4.  Affections  of  the  nervous  system. 

5.  The  rigor  of  fevers. 

High  arterial  tension  accompanies  some  forms  of  Bright's  dis- 
ease, occurring  in  the  fatty,  but  especially  in  the  acutely- inflamed 
and  contracted  kidney ;  in  fact  high  arterial  tension,  and  hyper- 
trophy of  the  heart,  associated  with  an  increased  quantity  of 
urinary  water  containing  a  small  quantity  of  albumen,  enable  us 
to  diagnose  the  contracted  form  of  Bright's  disease.  The  albu- 
minoid kidney  is  not  associated  with  high  arterial  tension. 

Although  it  is  quite  true  that,  in  general,  a  soft  compressible 
pulse  of  low  tension  accompanies  a  weakly  acting  heart,  we  meet 
with  exceptions  to  this  rule.  For  a  patient  prostrate,  nay,  even 
moribund,  and  consequently  with  a  very  feebly  acting  heart,  may 
have  a  high  tension  pulse,  the  radial  artery  feeling  hard  and  re- 
maining to  the  touch  like  a  firm  cord,  and  is  distinctly  traceable 
some  way  up  the  forearm,  even  during  diastole ;  whilst  the  tem- 
poral artery  is  also  firm  and  resistant.    This  combination  of  a  high 
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tension,  and  therefore  small  and  resistant  pulse,  with  great  cardiac 
and  general  weakness  is,  I  think,  more  commonly  seen  in  children, 
and  is  sometimes  strongly  marked  in  tubercular  meningitis  and 
capillary  bronchitis  or  broncho-pneumonia. 

It  is  obvious  from  these  facts  that  we  must  not  be  led  to  give  a 
too  favourable  opinion  because  of  the  high  tension  pulse.  When 
the  frequency  and  the  tension  point  in  opposite  directions  we  must 
rely  on  the  frequency  rather  than  the  tension.  In  those  cases 
where  the  heart  is  feeble,  though  the  pulse  shows  high  tension  of 
the  vessels,  we  can,  from  the  feel  of  the  pulse  sometimes  detect  the 
condition  of  the  heart,  and  thus  estimate  the  true  state  of  the 
patient,  w^ithout  having  regard  to  the  frequency  of  the  pulse.  The 
pulse,  even  during  diastole,  feels  hard  and  resistant,  and  we  can 
trace  it  a  long  distance  beyond  the  point  where  it  is  usually  felt, 
but  each  systolic  distension  feels  smaller  than  usually,  even  with 
high  tension  of  the  vessels;  moreover,  with  slight  pressure,  we 
can  easily  arrest  the  pulse- wave  along  the  vessel. 

Here,  perhaps,  I  may  profitably  introduce,  though  at  the  risk  of 
some  repetition,  an  account  of  the  modifications  the  pulse  under- 
goes in  the  stages  of  an  acute  illness.  First  I  will  refer  to  the 
characters  of  the  pulse  of  a  man  previously  vigorous  and  robust 
smitten  with  an  acute  disease.  The  pulse  differs  in  the  separate 
stages  of  the  fever,  in  the  chill,  the  acme,  and  the  decline.  During 
the  rigor  or  chill  the  arteries  contract,  and  produce  a  pulse  of  high 
arterial  tension.  The  pulse  is  frequent,  small,  often  very  small, 
hard,  incompressible,  and  long,  or  as  it  is  otherwise  termed, 
slow.  The  chill  over  and  the  fever  established,  the  pulse  be- 
comes larger;  but  as  the  heart  is  not  yet  weakened  the  pulse 
is  large,  full,  and  not  easily  compressed, — bounding  as  it  is  called. 
If  the  fever  persists  during  many  days  and  the  patient  grows  weak, 
the  pulse  becomes  softer,  and  more  compressible,  short  (or  quick) 
and  often  dicrotous. 

In  the  case  of  a  fever  with  great  prostration  the  pulse  is  very 
frequent,  small,  short,  very  compressible,  these  characters  becom- 
ing still  more  marked  if  the  illness  terminates  fatally.  If  in  the 
supposed  case  the  patient,  previously  in  weak  health,  is  suddenly 
attacked  with  an  acute  illness,  the  pulse  from  the  first  would  as- 
sume this  character.  During  the  decline  of  the  fever,  especially 
when  it  ends  abruptly,  and  accompanied  by  free  sweating,  the 
pulse,  unless  the  patient  has  been  greatly  weakened,  is  large,  very 
soft,  easily  compressed,  dicrotous,  and  short — all  the  characters, 
indeed,  of  extreme  arterial  relaxation.    Indeed  in  febrile  diseases, 
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even  during  their  height,  and  in  non-febrile  diseases  too,  when 
the  skin  perspires  freely,  this  is  generally  the  character  of  the  pulse. 
And  this  also  is  the  pulse  of  acute  rheumatism,  because  this  disease 
is  usually  accompanied  by  sweating.  Again,  in  a  febrile  disease, 
when  by  means  of  a  drug  we  convert  the  dry  into  a  moist  skin,  we 
find  the  pulse  becomes  soft,  large,  but  compressible. 

In  well-marked  aortic  regurgitation,  the  pulse  is  often  charac- 
teristic. The  pulse  is  of  two  kinds,  depending  on  the  amount  of 
regurgitation  and  the  strength  of  the  heart.  The  pulse  gradually 
rises  as  usual  till  it  reaches  its  acme,  and  suddenly  collapses,  the 
collapse  being  due  to  the  regurgitation  of  the  blood  into  the  ven- 
tricle. 

In  more  advanced  cases  the  pulse  gives  to  the  finger  a  sharp,  ^ 
quick  stroke.  The  extreme  suddenness  in  the  commencement  of 
the  pulse,  as  Dr.  Galabin  observes,  gives  to  the  finger  in  marked 
cases  the  impression  of  a  sudden  blow  or  jar.  This  is  the  diagnos- 
tic quality  of  the  pulse.  In  some  cases,  especially  when  the  heart 
is  weak,  if  several  fingers  are  placed  on  the  artery,  and  the  pres- 
sure is  graduated,  the  pulse  feels  at  a  certain  degree  of  pressure 
as  if  a  small  ball  or  shot  was  puffed  under  each  finger.  This  is 
the  shotty  pulse. 

In  aortic  regurgitation,  as  Dr.  Corrigan  points  out,  the  pulse  is 
often  visible  ;  and  most  conspicuous  in  the  arteries.  It  becomes 
much  more  visible  at  the  wrist  when  the  arm  is  raised  over  the 
head.  This  visible  pulsation  is  probably  due,  as  Corrigan  points 
out,  to  the  empty  condition  of  the  artery  during  diastole.  The 
blood  fiows  easily  into  the  veins,  and  much  is  poured  back  by  the 
aorta  through  the  patent  aortic  orifice  into  the  ventricle,  hence  the 
arteries  are  imperfectly  filled,  and  on  receiving  the  blood  from  each 
contraction  become  widely  dilated. 

Is  visible  pulsation  diagnostic  of  aortic  regurgitation  ?  Certainly 
not.  Visible  arterial  pulsation  of  the  neck  and  head  accompanies 
not  only  aortic  regurgitation,  but  also  fibroid  degeneration  of  the 
vessels,  great  arterial  relaxation,  and  high  arterial  tension.  Mere 
excitement,  by  increasing  the  force  of  the  heart's  contraction,  often 
in  nervous  persons  produces  visible  carotid  pulsation,  and  this  phe- 
nomenon is  most  frequent  in  women.  But  this  nervous  pulsation 
rarely  extends  more  than  half  way  up  the  neck,  and  hence  can 
generally  be  at  once  detected  from  the  visible  carotid  pulsation 
due  to  the  more  serious  causes.  Visible  pulsation  of  the  whole 
length  of  the  carotid  to  the  lobe  of  the  ear  and  of  the  temporal, 
and  perhaps  of  the  facial  artery,  is  far  more  frequently  due  to 
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aortic  regurgitation  than  to  high,  or  to  the  opposite  condition,  low 
arterial  tension,  or  to  degeneration  of  the  arteries.  Therefore  ex- 
tensive visible  arterial  pulsation  in  the  neck,  that  is,  when  the  pul- 
sation can  be  distinctly  seen  as  far  as  the  back  of  the  lobe  of  the 
ear,  is  strongly  suggestive  of  aortic  regurgitation ;  though  I  should 
mention  that  visible  pulsation  is  well  marked  in  pericarditis  ac- 
companied by  carditis  or  pericardial  effusion,  this  disease  being 
generally  associated  with  marked  arterial  relaxation. 

Aortic  regurgitation,  degeneration  of  the  arteries,  and  high 
arterial  tension,  will  produce  distinct  visible  pulsation  not  only 
of  the  carotid,  but  also  of  the  brachial,  radial,  ulna,  etc. 

These  three  conditions, — aortic  regurgitation,  arterial  degener- 
ation, and  high  arterial  tension,  may  be  combined.  Aortic  regur- 
gitation is  especially  a  disease  of  middle  or  advanced  life;  the 
endo-arteritis  and  endo-carditis  producing  aortic  and  arterial 
degeneration,  being  due  to  age  and  strain  from  some  laborious 
occupation.  The  chronic  inflammation  often  affects  the  entire 
arterial  system  even  to  the  smallest  vessels,  and  by  rendering 
them  inelastic,  and  by  narrowing  the  lumen  of  the  smaller  ves- 
sels friction  is  increased — a  greater  hindrance  is  offered  to  the 
passage  of  the  blood,  and  the  tension  of  the  vessels  rises. 

How  can  we  distinguish  between  the  visible  brachial  pulsation 
due  to  simple  arterial  degeneration,  and  that  due  to  simple  aortic 
regurgitation  ?  In  arterial  degeneration  the  arteries  become  elon- 
gated and  tortuous,  easily  visible  in  the  brachial  just  above  the 
elbow.  A  tortuous  pulse,  therefore,  always  suggests  arterial 
degeneration.  Moreover,  in  arterial  degeneration  the  arteries 
feel  hard  and  cordy  even  when  all  blood  is  pressed  out  of  them, 
and  sometimes  calcareous  plates  or  atheromatous  hardenings  can 
be  distinctly  felt.  A  tortuous  condition  of  the  arteries,  as  of  the 
brachial,  does  not,  however,  always  point  to  degeneration,  for  as 
Dr.  Broadbent  tells  me  in  confirmation  of  my  own  experience,  this 
tortuosity  may  be  produced  by  high  arterial  tension,  but  says  it 
occurs  only  when  high  arterial  tension  has  endured  for  some  time, 
and  is  not  seen  in  the  cases  of  high  arterial  tension  accompanying 
acute  Bright's  disease. 

Long  ago.  Dr.  Corrigan  pointed  out  that  raising  the  arm  in- 
creased the  visibility  of  the  radial  pulse  in  aortic  regurgitation, 
and  he  used  this  fact  to  support  his  theory  of  the  production  of 
visible  arterial  pulsation  in  aortic  regurgitation.  This  increased 
visibility  of  the  radial  pulse  on  raising  the  arm  will  not,  however, 
enable  us  to  diagnose  aortic  regurgitation,  for  in  arterial  degen- 
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eration  the  visible  radial  pulse  becomes  decidedly  more  obvious  in 
this  position,  though  perhaps  not  so  great  in  a  degree  as  in  well- 
marked  aortic  regurgitation.  I  may  mention,  that  in  children 
even  with  considerable  aortic  regurgitation  the  pulse  is  rarely 
visible. 

The  pulse  of  aortic  obstruction,  so  long  as  the  left  ventricle 
remains  undegenerated,  is  slow,  generally  small,  infrequent,  and 
often  hard.  It  is  slow  and  small  because  even  the  hypertrophied 
ventricle  can  force  the  blood  but  slowly  through  the  narrowed 
aortic  orifice.  It  is  infrequent  because  of  the  great  length  of  each 
systole.  If  there  is  co-existing  insufficiency,  of  course  the  character 
of  the  pulse  is  much  modified.  When  compensation  fails,  the  pulse 
becomes  small  and  compressible. 

In  marked  mitral  obstructive  disease,  the  pulse  when  not  irregu- 
lar is  small  and  compressible. 

In  arterial  degeneration  the  vessels  become  elongated,  tortuous, 
and  the  pulse-beats  become  very  visible.  The  artery  feels  hard 
and  like  a  cord,  or  like  the  vas  deferens,  and  sometimes  the  cal- 
careous plates  may  be  felt  even  in  the  radial  artery  at  the  wrist. 
This  is  a  very  significant  condition,  being  evidence  of  senile  decay 
of  the  arteries,  a  condition  which  leads  to  atrophy  and  degenera- 
tion of  the  organs.  Many  persons  are  constitutionally  much  older 
than  their  years  will  warrant,  they  are  in  fact  prematurely  old ; 
whilst,  on  the  other  hand,  many  old  people  shew  few  signs  of  old 
age.  In  individuals  prematurely  old  the  arteries  are  found  in  a 
state  of  degeneration,  whilst  in  hale  old  people  their  arteries  show 
few  or  no  signs  of  degeneration ;  it  has  been  well  said  that  a  man 
is  as  old  as  his  arteries. 

Dr.  Augustus  Waller,  (in  the  Praciitiomr  oi  T>qc.  1880,)  describes 
a  ** recurrent  pulsation  in  the  radial  artery."  After  compressing  the 
radial  pulse  and  completely  obliterating  it,  he  points  out  that  in 
many  cases  the  pulse  still  beats  at  the  distal  side  of  the  fingers. 
The  arterial  wave  which  produces  the  pulsation,  he  explains,  comes 
from  the  ulna  artery  and  travels  through  the  radio-ulnar  inosculat- 
ing arteries,  and  so  reaches  the  radial  artery.  If  the  ulnar  artery 
likewise  is  compressed,  this  pulsation  at  the  distal  side  of  the 
fingers  ceases.  This  "recurrent  pulsation"  is  found  generally  in 
persons  with  relaxed  arteries,  in  whom  the  heart  beats  fairly  well ; 
for  a  weak  heart,  is  unable  to  propel  a  wave  from  the  ulnar  to  the 
radial  artery.  Dr.  Waller  finds  this  recurrent  pulse  twice  as  often 
in  women  as  in  men. 
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The  condition  of  the  skin  affords  us  a  series  of  instructive  symp- 
toms; but  in  this  place  I  must  restrict  myself  to  speak  only  of  a 
dry,  a  moist,  and  a  profusely  wet  and  sodden  skin. 

In  most  fevers  with  persistently  high  temperature,  the  skin  is  hot, 
often  pungently  hot  Now,  if  we  make  the  patient's  skin  comfort- 
ably moist,  we  shall  considerably  promote  the  comfort  and  well- 
bdng  of  the  patient.  Small  often-repeated  doses  of  tincture  of 
aconite  or  tartar  emetic,  or  full  doses  repeated  every  three  hours 
of  spirit  of  mindererus,  will  induce  perspiration.  Aconite  and 
tartar  emetic  are  the  most  successful ;  in  fevers  without  lung  im- 
plication, aconite  is  best^  but  in  catarrh,  bronchitis,  or  pneumonia, 
tartar  emetic  is  preferable. 

In  many  cases  of  diabetes  and  Bright's  disease,  it  is  very  difficult 
to  make  the  very  dry  skin  perspire. 

The  occurrence  of  sweating  often  suggests  hints  for  treatment  or 
assists  the  prognosis. 

The  two  chief  causes  of  sweating  are  weakness  and  a  fall  in  a 
febrile  temperature,  two  causes  often  combined  in  the  same  indi- 
vidual in  exhausting  febrile  diseases,  as  in  phthisis. 

In  a  non-febrile  patient,  the  readiness  to  perspire  often  indicates 
weakness,  and  even  measures  its  amount;  thus,  in  depressed  health, 
a  person  finds  that  exertion,  even  slight  exertion,  or  any  excitement, 
causes  too  free  sweating.  A  trainer  knows  well  that  a  trainee  is 
in  bad  condition  when  he  perspires  too  freely. 

Again,  in  exhausting  diseases,  and  during  the  weakness  of  con- 
valescence, slight  exertion,  or  even  sleep,  produces  sweating,  often 
profuse.  It  must  however,  be  borne  in  mind,  that  in  sound  health 
great  differences  in  respect  to  the  amount  of  sweating  are  met  with 
in  different  individuals.  A  person  returning  from  a  residence  in  a 
hot  climate  where  his  skin  has  habitually  acted  very  freely,  finds 
on  his  return  to  a  colder  climate  that,  under  slight  exertion,  he  still 
continues  to  perspire  very  readily. 

Profuse  sweating  occurs  during  the  sudden  fall  of  a  febrile 
temperature,  as  in  the  sweating  stage  of  ague,  or  during  the  fall  of 
temperature  after  a  rigor  in  pyaemia.  Phthisical  patients,  too,  in 
whom  there  occurs  a  great  diurnal  variation  of  temperature,  rising 
to  I02**  or  higher  at  night  and  falling  in  the  early  morning  hours, 
commonly  undergo  with  this  fall  a  drenching  perspiration.  The 
amount  of  sweating  in  febrile  cases  depends  on  the  extent  of  the 
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fall  of  temperature  and  the  weakness  of  the  patient ;  where  the 
weakness  is  great,  the  sweating  is  often  profuse,  though  the  fall 
in  the  temperature  may  measure  only  two  degrees  or  less. 

These  two  forms  of  perspiration  when  uncombined  can  be  easily 
discriminated.  Except  in  the  case  of  pyaemia,  there  occurs  in 
febrile  diseases  only  once  daily,  a  rise  and  a  fall  of  temperature, 
and  consequently  sweating  when  due  to  a  fall  in  a  febrile  tempera- 
ture occurs  only  once  daily,  and  chiefly  early  in  the  morning.  In 
weakness,  on  the  other  hand,  sweating  breaks  out  at  any  hour,  and 
many  times  a  day,  being  occasioned  by  exertion,  sleep,  or  excite- 
ment. 

In  my  experience,  profuse  sweating  as  a  rule  is  more  common 
and  lasts  longer  in  the  convalescence  from  scarlet  fever  than  in 
other  acute  febrile  disease ;  hence  during  the  recovery  from  scarlet 
fever,  sudamina  in  large  crops  often  occur,  greatly  hastening 
desquamation,  the  skin  sometimes  coming  ofl"  in  large  patches. 

With  the  exception  of  rheumatic  fever,  profuse  sweating  at  the 
commencement  of  an  acute  febrile  disease,  when  the  temperature 
remains  permanently  high,  indicates  great  weakness  and  adds  to 
the  gravity  of  the  prognosis ;  when  with  the  profuse  sweating, 
there  is  duskiness  of  the  face,  ears,  and  under  the  nails,  showing 
weak  circulation  from  enfeeblement  of  the  heart,  the  serious  aspect 
of  the  case  is  strengthened.  Again,  the  feel  of  the  skin  shows  the 
condition  of  a  patient.  With  much  perspiration,  the  skin  soft 
and  sodden,  points  to  general  weakness,  a  state  accompanied  with 
a  soft,  perhaps  large  compressible  pulse.  These  signs  often  indi- 
cate the  need  of  alcoholic  stimulants. 


THE  TEMPERATURE  OF  HEALTH. 

Within  certain  narrow  limits  the  body  maintains  its  temperature 
in  health,  but  within  these  limits  the  temperature  varies  in  a  defi- 
nite daily  cycle.  During  the  day  the  temperature  remains  about 
99°,  but  towards  evening  it  begins  to  fall  and  generally  reaches  its 
minimum  at  midnight.  At  this  point  it  remains  steady  during  a 
few  hours  and  then  begins  to  rise,  reaching  its  maximum  about 
9  A.M.  The  diagram  of  the  temperature  of  a  lad  twelve  years  of 
age  illustrates  the  daily  course  of  the  temperature  in  health. 

The  chart  shows  at  once,  that  a  temperature  normal  during  the 
day,  would  be  abnormal  at  night,  and  vice  versd. 
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During  the  day,  between  9  a.m.  and  4  p.m.,  the  healthy  tempera- 
ture is  usually  about  99**,  but  there  may  be  a  consistent  variation  ; 
thus  it  may  not  be  higher  than  98"*,  or  it  may  rise  to  99'5°  Fah. 
Any  rise  above  99*5*'  constitutes  fever.  About  four  in  the  afternoon 
the  evening  tall  begins,  and  at  midnight  the  temperature  is  about 
97"  or  even  96°  Fah. 

Whilst  in  many  robust  adults  the  temperature  shows  the  same  course  as  in 
children,  yet  with  other  healthy  persons  the  course  is  somewhat  modified  from  that 
just  described  ;  thus  the  daily  cycles  are  not  so  considerable,  the  maximum  tem- 
perature and  the  evening  fall  being  less. 

In  persons  under  25  the  daily  variation  is  2°  Fah. ;  whilst  the 
variation  in  persons  over  40  is  more  restricted,  being  often  only  i* 
or  even  less. 
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Whilst  any  elevation  of  temperature  above  99*5°  indicates  disease, 
it  need  hardly  be  pointed  out  that  a  normal  temperature  does  not 
necessarily  indicate  health.  Many  diseases,  both  acute  and  chronic, 
during  their  whole  courses  are  unattended  with  fever.  Indeed,  in 
some  diseases,  the  temperature  is  depressed  below  the  health  stan- 
dard. 

The  daily  course  of  fever  varies  with  the  severity  of  the  disease. 
In  a  mild  attack  there  is  a  considerable  diurnal  variation,  the  tem- 
perature rising  towards  night  and  falling  in  the  early  morning 
hours ;  but  in  a  severe  attack  of  febrile  illness,  the  diurnal  variation 
may  be  very  slight  or  even  absent,  the  temperature  remaining  per- 
sistently high. 

In  private  practice,  as  a  rule,  it  is  convenient  to  make  but  two 
daily  observations,  and  these  should  be  taken  at  such  times  as  to 
obtain  the  highest  and  lowest  temperature  of  the  day.  The  likeliest 
times  to  give  these  minimum  and  maximum  temperatures  are  8  to 
9  A.M  and  8  to  9  p.m.  lliough  as  a  rule  the  morning  temperature 
is  lower  than  the  evening,  in  rare  cases  the  reverse  happens.  In 
some  especially  in  chronic  cases,  as  in  phthisis  and  sometimes 
in  subacute  rheumatism,  the  fever  may  last  only  for  a  few 
hours  between  8  a.m.  and  8  p.m.,  and  thus  observations  taken  at 
these  times,  though  the  temperature  is  then  normal,  do  not  abso- 
lutely prove  that  the  patient  is  fever-free.  If  only  one  observation 
daily  is  made  it  should  be  taken  in  the  evening,  as,  even  in  the 
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diseases  so  severe  as  scarlet  fever,  the  morning"  temperature  may 
be  nearly  normal  throughout  the  attack,  whilst  the  evening  tem- 
perature may  rise  to  103°;  hence  a  morning  observation  only 
would  lead  to  a  great  mistake  concerning  the  severity,  and  pos* 
sibly  the  nature,  of  the  illness. 


ABNORMAL  ELEVATION  OF  TEMPERATURE,  OR  FEVER. 

Contagious  and  inflammatory  diseases  are  accompanied  by  a  rise 
of  temperature,  which  ^is  not  only  dependent  on,  but  proportionate 
to,  the  activity  of  the  attack.  In  other  febrile  diseases,  non-contag- 
ious or  non- inflammatory,  the  temperature  is  also  proportionate  to 
the  activity  of  the  disease ;  hence  the  thermometer  is  an  accurate 
index  of  the  amount  and  intensity  of  the  inflammation  and  of  the 
severity  of  the  attack.  It  must  be  borne  in  mind,  that  the  same 
amount  of  disease  produces  in  children  a  relatively  higher  temper- 
ature than  in  adults,  and  that  there  are  moreover,  probably  indi- 
vidual or  family  peculiarities  apt  to  raise  the  temperature  in  disease 
beyond  the  ordinary  standard. 

In  forming  an  opinion  on  the  course  a  case  will  run,  and  whether 
it  will  end  in  recovery  or  in  death,  we  must  not  trust  simply  to  the 
height  of  the  temperature,  for  it  is  obvious  that  the  issue  will  de- 
pend not  only  on  the  severity  of  the  attack,  but  also  on  the  patient's 
ability  to  resist  the  disease.  Therefore,  in  estimating  the  danger, 
whilst  we  must  regard  the  temperature  of  the  patient  as  a  measure 
of  the  severity  of  the  attack,  we  must  consider,  too,  the  general 
condition  of  the  patient  as  manifested  by  the  state  of  his  heart, 
nervous  system,  stomach,  etc.  To  illustrate  this  point  take  two 
ordinary  cases  of  typhoid  fever.  One  patient  with  high  tempera- 
ture takes  and  digests  his  food  fairly  well,  there  is  but  little 
diarrhoea,  he  sleeps  well,  his  heart  is  not  much  weakened,  and  yet, 
in  spite  of  the  high  fever,  or  in  other  words  the  severity  of  the 
attack,  he  makes  a  good  recovery.  Another  patient,  with  de- 
cidedly less  fever,  is  troubled  with  sickness,  diarrhoea,  sleepless- 
ness, delirium,  and  weak  heart,  and  so,  though  his  attack  as 
indicated  by  the  temperature  is  not  severe,  yet  he  dies  worn  out. 
Again,  take  two  cases  of  phthisis.  One  patient,  in  spite  of 
considerable  daily  fever,  eats,  digests,  and  assimilates  fairly  well, 
and  for  the  most  part  maintains  his  ground.  Another  patient, 
though  his  fever  may  be  slight,  aud  indeed  sometimes  even  after  it 
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has  become  normal  or  below  normal,  the  appetite,  digestion,  or 
assimilation  being  greatly  impaired,  slowly  but  surely  wastes 
away.  In  certain  rare  cases,  though  the  appetite  is  good  and  the 
digestion  is  apparently  well  performed,  yet  if  assimilation  is  at  fault 
the  patient  in  spite  of  plenty  of  food  wastes  away,  even  in  cases  when 
the  temperature  has  become  normal.  Hence  in  a  case  of  phthisis,  in 
addition  to  the  fever  and  the  appetite,  we  must  note  the  weight,  for 
in  a  case  where  plenty  of  food  is  ingested  but  assimilation  is  defec- 
tive, the  patient's  weight  is  the  sole  measure  of  his  progess.  We 
must,  too,  pay  attention  to  the  condition  of  the  bowels,  for  with 
much  diarrhoea  the  patient  quickly  declines,  even  when  the  fever  is 
but  slight  or  has  even  ceased. 

It  may  be  said,  perhaps,  that  the  symptoms — the  general  weak^ 
ness,  the  frequent,  feeble  pulse,  the  loss  of  appetite,  and  the 
delirium,  are  due  to  the  elevation  of  the  temperature;  and  this 
remark  no  doubt  is  true,  for  by  treatment  which  tends  to  reduce 
the  temperature  to  the  normal  standard  we  can  abate  or  remove 
all  these  symptoms ;  and  the  abnormal  elevation  of  temperature  not 
only  immediately  depresses  and  weakens  all  the  bodily  functions,  but 
in  proportion  to  the  height  and  duration  of  the  fever  it  likewise  pro- 
duces degeneration  of  all  the  organs,  and  this  degeneration  greatly 
weakens  the  activity  of  the  organs.  If  the  symptoms  are  all  refer- 
able to  the  direct  depressing  effect  of  the  fever  temperature,  and 
indirectly  through  the  degeneration  it  produces,  it  would  seem  a 
plausible  supposition  that  the  height  of  the  temperature  should  be 
an  exact  measure  of  the  patient's  danger.  A  little  reflection  .will 
soon  show  that  this  is  but  partially  true,  for  though,  no  doubt,  most 
of  the  symptoms  arise  from  the  high  temperature,  it  must  be  recol- 
lected that  its  depressing  effect  must  greatly  depend  on  the  previous 
condition  of  an  invaded  organ ;  thus,  if  previous  illness,  excesses  of 
any  kind,  or  unhygienic  conditions  have  already  depressed  the 
organs,  high  temperature  will  inflict  on  them  much  graver  mis- 
chief. If,  for  example,  rheumatic  fever  has  slightly  damaged  the 
heart,  a  febrile  attack  will  considerably  increase  the  dangers  to  the 
patient  through  failure  by  the  heart.  If  intemperance  has  injured 
the  nervous  system  a  febrile  disease  will  intensify  the  danger  of 
delirium  and  depression  of  the  nervous  system.  We  estimate  the 
resistive  power  of  each  organ  by  the  severity  of  its  symptoms  in 
comparison  with  the  height  of  the  fever.  Thus,  if  delirium  is  ex- 
cessive, whilst  the  temperature  is  but  slightly  elevated,  it  shows 
that  the  nervous  system  has  but  little  power  to  resist ;  and  if  the 
pfolse  becomes  very  frequent,  small,  and  compressible,  it  shows 
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that  the  heart's  resistance  is  but  slight.  If,  on  the  other  hand,  with 
the  fever  severe  nervous  symptoms  are  slight,  and  the  pulse,  not 
very  frequent,  is  full,  and  not  very  compressible,  then  we  conclude 
that  the  condition  of  the  nervous  centres  and  the  heart  is  satisfac- 
tory and  our  prognosis  is  good. 

Therefore,  in  estimating  the  dangers  of  a  febrile  attack,  we  must 
regard  not  only  the  intensity  of  the  disease  but  the  resisting  forces 
of  the  body.  The  temperature  measures  the  intensity,  but  the 
power  to  resist  fever  is  estimated  only  by  careful  attention  to  the 
condition  of  the  different  organs,  especially  the  heart,  the  brain,  and 
the  stomach. 

Does  the  course  the  temperature  runs  give  evidence  of  the  nature 
of  the  disease  ?  Whilst,  on  the  whole,  this  question  must  be  an- 
swered in  the  negative,  still  it  must  be  remembered  that  certain 
diseases  generally  have  a  somewhat  characteristic  temperature ; 
indeed  in  many  cases  of  ague  and  pyaemia  the  temperature  itself 
is  diagnostic. 

The  thermometer  assists  us  in  diagnosis  in  cases  of  the  following 
kind . — A  patient  becomes  ill,  and  the  temperature  is  found  raised 
above  the  healthy  standard.  This  fact,  especially  if  the  tempera- 
ture  is  high,  makes  it  incumbent  on  the  doctor  to  search  carefully 
to  discover  its  cause.  To  narrow  the  range  of  our  instances  let  us 
restrict  our  attention  to  the  commoner  causes  of  fever.  The  fever 
may  be  due  only  to  the  acute  contagious  diseases,  acute  inflamma- 
tion of  some  organ,  rheumatism,  gout,  or  to  the  diseases  causing 
chronic  fever.  The  doctor,  we  will  suppose,  has  been  called  in  on 
the  first  day  of  the  attack,  and  his  duty  is  carefully  to  investigate 
whether  the  fever  is  due  to  inflammation  of  any  organ.  In  most 
instances  the  symptoms  and  physical  signs  will  enable  him  to  arrive 
at  a  diagnosis,  an  attack  of  rheumatism  or  gout  being  so  charac- 
teristic that  he  will  detect  either  at  once.  If  the  fever  cannot  be 
thus  accounted  for,  then  he  probably  has  to  deal  with  one  of  the 
acute  specific  diseases;  its  nature,  however,  cannot  ordinarily  be 
diagnosed  with  certainty  till  the  characteristic  rash  appears. 
Still,  even  before  the  advent  of  the  rash  he  may  give  a  shrewd 
guess  as  to  the  nature  of  the  illness.  Thus,  the  patient  may  have 
been  in  the  company  of  an  infected  person,  or  an  acute  contagious 
disease  may  prevail.  Moreover,  even  before  the  appearance  of 
the  characteristic  rash,  the  symptoms  may  suggest  one  of  the  acute 
specific  diseases.  Thus,  sore  throat  would  point  to  scarlet  fever; 
severe  backache,  headache,  and  sore  throat  to  small-pox ;  coryza 
with  cough  to  measles.    Very  severe  headache,  ushered  in  by  a 
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severe  rigfor,  with  severe  backache,  and  pains  in  the  limbs,  would 
sugrgest  typhus ;  whilst  dull  frontal  headache  with  diarrhoea, 
would  strongly  point  to  typhoid  fever.  The  mode  of  onset  of  the 
fever,  that  is  the  more  or  less  rapidity  with  which  the  tempera- 
ture mounts,  and  the  more  or  less  elevation  it  reaches,  also  assists 
the  diagnosis;  but  this  point  will  be  more  dwelt  on  presently. 
Having  then  in  many  cases  a  strong  suspicion  as  to  the  nature  of 
the  attack,  he  must  wait  for  the  rash  to  confirm  or  to  correct  his 
impression.  If  the  second  day  passes  without  the  occurrence  of  a 
rash,  the  case  in  all  probability  is  not  one  of  scarlet  fever ;  for  the 
rash  of  this  disease  appears  on  the  second  day,  being  very  rarely 
delayed  longer,  more  frequently,  indeed,  occurring  before  the 
second  day,  sometimes  even  in  twelve  hours.  If  the  third  day 
lapses  without  a  rash,  he  is  not  dealing  with  a  case  of  small-pox, 
for  this  rash  usually  appears  punctually  on  the  third  day.  In 
measles,  it  is  commonly  said  that  the  rash  appears  on  the  fourth 
day,  but  in  many  cases  this  statement  is  certainly  erroneous,  for 
the  rash  often  appears  on  the  first  day  of  the  fever,  and  I  have  seen 
it  even  precede  the  fever.  In  many  instances,  however,  though 
there  is  no  fever,  the  patient  suffers  from  coryza  and  cough  for 
three  or  four  days ;  but  these  symptoms  may  not  occur  till  the  rash 
appears  on  the  very  day  the  temperature  rises.  This  being  so,  it 
may,  however,  be  fairly  taken  that  if  the  fourth  day  passes  without 
a  rash,  the  case  is  not  one  of  measles.  If  the  fifth  day  passes  with- 
out a  rash,  the  case  is  not  typhus,  for  typhus  rash  appears  punc- 
tually on  this  day.  The  foregoing  diseases  being  excluded,  there 
is  then  left  only  typhoid  fever,  and  one  of  the  diseases  produc- 
ing chronic  fever;  and  the  diagnostic  difficulty  will  lie  between 
typhoid  fever  aud  acute  tuberculosis,  the  other  diseases  causing 
dironic  fever  being,  in  many  cases,  easily  detected. 

As  the  eruption  of  typhoid  throughout  the  attack  may  be  either 
altogether  absent  or  be  manifested  by  only  a  very  few  spots,  which 
may  possibly  escape  detection,  we  must  in  some  cases  diagnose 
this  disease  irrespective  of  the  rash.  The  rash,  however,  appears 
between  the  eighth  and  twelfth  day  which  makes  the  diagnosis 
certain.  If  we  are  led  to  exclude  typhoid,  then,  as  I  have  just  said, 
we  have  probably  to  deal  with  a  disease  which  causes  chronic 
fever.  The  diagnosis  of  the  disease  referable  to  this  head  will  be 
treated  of  when  we  speak  of  chronic  fevers. 

I  now  give  another  instance  of  the  diagnostic  value  of  tempera- 
ture. A  patient  is  suddenly  seized  with  severe  pain  on  the  side  of 
the  chest.    The  pain,  shooting  or  stabbing  in  character,  is  inten- 
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sified  on  coughing  or  deep  breathing.  This  is  the  characteristic 
pain  of  pleurisy  and  of  pleurodynia; — one  an  inflammatory  dis- 
ease, the  other  a  non-inflammatory  disease — which  is  it  ?  A  phy- 
sical examination,  it  may  be  said,  will  at  once  discriminate  one 
from  the  other.  But  suppose  the  doctor  has  been  summoned  at 
the  very  onset  of  the  attack,  when  the  signs  are  undeveloped,  the 
pain  on  moving  the  chest  is  a  symptom  common  to  both  diseases ; 
no  doubt  cough,  present  in  pleurisy,  may  be  absent  in  pleurodynia; 
but  pleurodynia  may  occur  in  a  patient  with  slight  catarrh  of  the 
bronchial  tubes,  and  one  would  not  venture  to  base  his  distinction, 
between  these  diseases,  simply  on  the  presence  or  absence  of  cough. 
The  thermometer  alone  solves  the  difliculty.  If  the  attack  is  pleu- 
risy, an  inflammatory  disease,  there  is  fever  (elevation  of  tempera- 
ture), whereas  if  the  attack  is  pleurodynia,  a  non-inflammatory 
disease,  fever  is  absent. 

In  studying  the  temperature  of  fever,  we  must  notice  the  mode 
of  its  rise  (initial  period),  its  character  whilst  at  its  height,  and  in 
a  lesser  degree,  as  of  less  importance,  its  declination  to  the  stand- 
ard of  health.  The  character  of  the  rise  often  helps  us  to  form  an 
opinion  of  the  nature  of  the  illness.  In  most  febrile  diseases  the 
temperature  rapidly  rises,  reaches  its  acme  in  twelve  to  twenty- 
four  hours.  This  rapid  rise  occurs  in  the  fever  of  most  inflamma- 
tions, and  of  typhus,  scarlet  fever,  measles,  erysipelas,  &c.  Where 
the  rise  is  sudden  and  rapid,  the  onset  of  the  symptoms  is  equally 
sudden  and  accentuated,  and  the  rise  in  the  temperature  is  gener- 
ally accompanied  by  chills  or  rigors ;  or,  as  in  typhus  and  pneu- 
monia, by  a  single  severe  rigor.  This  sudden  and  rapid  rise  being 
common  to  so  many  attacks,  is  of  little  diagnostic  use  beyond  serv- 
ing to  exclude  those  diseases  in  which  the  invasion  is  more  gradual. 

On  the  other  hand,  in  some  diseases,  the  temperature  rises  more 
gradually  and  takes  three  or  more  days  before  it  attains  its  maxi- 
mum. This  happens  in  most  cases  of  tuberculosis  and  in  almost 
all  cases  of  typhoid  fever,  and  sometimes  in  rheumatism  and  pleu- 
risy. This  gradual  rise  of  temperature  is  therefore  suggestive  of 
the  invasion  of  these  diseases,  and  if  there  is  no  joint  pain,  the  case 
is  likely  to  prove  either  typhoid  fever  or  tuberculosis,  diseases 
which  often  closely  simulate  each  other,  so  closely  at  the  com- 
mencement as  to  baffle  the  discrimination  of  the  most  experienced. 
As  in  diseases  with  slow  invasion  of  the  fever,  the  doctor  is  seldom 
summoned  till  the  temperature  has  become  well  developed,  he  has 
not  often  the  opportunity  of  ascertaining  how  it  has  comported 
itself  at  the  beginning  of  the  attack.     Hence,   at  this  stage,  the 
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temperature  is  seldom  a  serviceable  guide ;    the  mode  of  its  rise 
must  be  estimated  from  the  slow  or  quick  onset  of  the  symptoms. 

From  the  course  the  temperature  runs  during  the  time  the  fever 
is  at  its  height,  we  learn  much  more  than  from  the  mode  of  its 
onset.  At  this  juncture  we  must  regard  the  height  of  the  thermo- 
meter, the  extent  of  the  daily  variations,  and  the  duration  of  the 
fever.  The  height  of  the  temperature  with  its  daily  variations 
measures  the  severity  of  the  attack.  The  greater  the  daily  varia- 
tions, the  more  favourable  the  case.  The  high  temperature,  as  we 
have  seen,  immediately  and  directly  depresses  all  the  functions : 
and  further  indirectly  lowers  them  by  producing  degeneration  of 
all  the  tissues ;  these  effects  of  course  being  manifested  in  propor- 
tion to  the  height  of  the  temperature.  Hence  they  are  far  more 
marked  in  cases  when  the  temperature  all  day  keeps  high,  than  in 
cases  when,  during  many  hours,  the  temperature  is  but  little  or 
not  at  all  raised  above  the  limits  of  health.  A  temperature  of  105'' 
always  marks  a  severe  attack  of  any  disease,  especially  if  the  diur- 
nal variation  is  very  slight.  A  temperature  above  105°  threatens 
considerable  danger;  and  from  a  temperature  of  107°  patients, 
unless  treated  by  cold  baths,  very  seldom  recover.  A  temperature 
of  110°  to  112,  unless  it  yields  to  the  application  of  cold,  is  very 
quickly  fatal. 

In  the  early  days  of  the  clinical  thermometer  it  was  taught  that 
in  some  diseases,  as  in  typhoid,  the  temperature  always  reached  a 
characteristic  height,  so  that  in  a  given  case,  if  by  the  fourth  day 
the  temperature  failed  to  reach  103*5  F^^*  ^^^  case  was  said  to  be 
not  one  of  typhoid  fever.  This  absolute  rule  a  more  extended  ex- 
perience has  shown  to  be  erroneous.  Typhoid  and  other  fevers 
may  run  their  course  with  any  temperature  above  the  normal 
standard.  Some  writers,  indeed,  go  so  far  as  to  maintain  that 
typhoid  fever  may  exist  without  any  abnormal  temperature,  and  if 
typhoid,  they  say,  why  not  other  "  fevers  ?"  Still  it  must  be  ad- 
mitted that  the  temperature  is  a  serviceable  guide  in  the  discri- 
mination of  diseases.  For  example,  in  the  majority  of  cases  of 
typhus  and  typhoid  fever,  measles  and  inflammations,  the  tempera- 
ture reaches  ^03^  and  certainly  if  the  temperature  never  exceeds 
loi',  then  probably  the  case  is  not  typhoid,  typhus,  scarlet  fever, 
measles,  nor  any  important  acute  inflammation.  Sometimes  the 
thermometer  greatly  assists  us  in  discriminating  measles  and 
scarlet  fever  from  German  measles  (rotheln).  Thus,  in  German 
measles,  the  patient  often  complains  of  sore  throat,  and  sometimes 
its  rash  is  so  like  the  rash  of  scarlet  fever,  and  sometimes  so  like 
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the  rash  of  measles,  that  simply  by  the  aspect  it  is  difticult  or  im- 
possible to  distinguish  them.  In  this  dilemma  the  temperature, 
though  not  an  absolute  proof,  affords  strong  presumptive  evidence ; 
thus  in  German  measles  the  temperature  generally  is  scarcely  or 
very  slightly  raised,  not  higher  than  lOo''  or  loT,  whilst  in  measles 
and  in  scarlet  fever,  in  the  great  majority  of  cases,  the  tempera- 
ture runs  higher  than  this. 

The  course  of  the  temperature  when  at  its  height  indicates,  as  I 
have  said,  not  only  the  severity  of  the  attack  but  also  helps  us  like- 
wise to  distinguish  its  duration.  If  the  temperature  is  high,  and 
the  daily  variations  are  slight  or  non-existent,  a  severe  attack 
threatens,  sure  to  persist  longer  than  a  case  with  considerable 
daily  falls  in  the  temperature.  The  information  thus  obtained  is 
especially  instructive  in  typhoid  fever,  for  if  during  the  second 
week  there  are  daily  great  variations,  we  have  reason  to  hope  that 
the  disease  may  terminate,  possibly  on  the  fifteenth,  though  more 
probably  on  the  twentieth  day ;  but  if  during  the  second  week  the 
daily  variations  are  but  slight,  then  the  fever  will  probably  last 
twenty-five  or  thirty  days. 

When  the  temperature  has  remained  persistently  high,  the  oc- 
currence of  morning  falls  shows  the  beginning  of  the  decline  of  the 
disease. 

The  duration  of  the  fever  helps  us  to  detect  the  nature  of  the  dis- 
ease ;  and  indeed  in  obscure  cases  it  often  greatly  aids  the  diag- 
nosis. In  most  inflammations,  in  scarlet  fever,  in  measles,  the 
fever  usually  passes  away  by  the  fifth  or  tenth  day,  and  in  typhus 
on  the  fourteenth  or  fifteenth  day.  It  the  fever  persists  beyond  this 
time  it  is  fair  to  conclude  that  we  have  not  to  deal  with  one  of  these 
diseases;  but  as,  in  the  majority  of  instances,  they  are  easily  diag- 
nosed early  in  their  course,  it  is  evident  that  in  such  cases  the 
duration  of  the  fever  is  of  little  practical  use ;  but  by  enabling  us 
to  discriminate  between  typhoid  and  tuberculosis  and  between  the 
diseases  causing  chronic  fever,  the  duration  of  the  fever  does  give 
us  very  trustworthy  and  important  evidence. 

In  some  cases  of  typhoid  fever,  the  symptoms  are  not  sufficiently 
marked  to  enable  the  doctor  to  decide  whether  the  case  is  one  of 
typhoid  fever,  tuberculosis,  or  phthisis.  If  the  fever  goes  on  be- 
yond thirty  days  then  probably  the  patient  suffers  from  consump- 
tion; and  each  additional  day  of  fever  strengthens  this  conclusion. 
In  most  cases  of  phthisis,  before  the  thirtieth  day,  the  lungs  or 
other  organs  will,  it  is  true,  generally  manifest  the  nature  of  the 
illness ;  but  not  unf requently  the  fever  of  consumption  may  persist 
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thirty  days  or  more  without  the  concurrence  of  any  characteristic 
physical  signs  or  symptoms  of  its  existence.  When  I  come  to 
speak  of  chronic  fever  I  shall  point  out  with  more  particularity  that 
sometimes  the  thermometer  will  enable  us  to  detect  consumption 
earlier  than  by  the  combined  aid  of  the  symptoms  and  the  physical 
signs. 

Any  sudden  and  considerable  temperature  variation  generally 
forebodes  some  complication ;  and  a  sudden  and  considerable  rise, 
always.  A  sudden  and  considerable  fall  may,  of  course,  indicate 
the  natural  termination  of  the  attack,  for  in  many  diseases,  the 
temperature  falls  very  rapidly;  in  pneumonia  notably,  it  is  not 
uncommon  for  the  temperature  in  twelve  hours  to  subside  from 
los"*  to  the  normal  standard. 

A  sudden  and  marked  rise  in  the  course  of  a  disease  foretells 
the  onset  of  some  inflammatory  complication.  On  the  other  hand, 
it  is  important  to  bear  in  mind  that  an  inflammatory  onset,  inter- 
posed in  the  course  of  a  febrile  disease,  may  not  heighten  the 
existing  temperature ;  hence  the  fact  of  the  temperature  running 
the  ordinary  course  pertaining  to  the  original  attack,  does  not 
preclude  the  necessity  for  close  watching,  lest  an  inflammatory 
complication  should  supervene.  Thus,  an  attack  of  pneumonia  or 
of  pleurisy  may  leave  the  temperature  of  pre-existing  fever  unaf- 
fected. It  is  important  to  recollect  that,  as  a  rule,  the  onset  of 
pericarditis  in  acute  rheumatism  does  not  increase  the  fever.  This 
is  hardly  to  be  wondered  at,  seeing  that  when  a  fresh  joint  becomes 
implicated  the  temperature  does  not  alter,  and  inflammation  of  the 
pericardium  may  be  regarded  as  analogous  to  inflammation  of  a 
joint. 

A  sudden  and  considerable  fall,  if  not  due  to  the  natural  termi- 
nation of  the  illness,  means  sudden  collapse.  It  is  oftenest  met 
with  in  typhoid  fever,  and  it  means  haemorrhage  into  the  bowels, 
or  perforation  of  the  intestine.  It  must,  however,  be  recollected, 
that  each  week  in  typhoid  fever  a  great  morning  fall  often  occurs. 
A  fall  equal  to  that,  due  to  haemorrhage  or  perforation,  may  occur 
at  any  time,  but  the  fall  with  these  accidents  is  more  persistent, 
and  is  always  accompanied  by  the  symptoms  of  collapse.  A 
sudden  great  fall  with  collapse  and  without  tenderness  of  the 
abdomen,  is  always  very  ominous  of  haemorrhage  into  the  bowel. 
This  haemorrhage,  though  considerable,  may  yet  be  retained  for 
some  hours  in  the  intestines. 
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In  some  diseases  fever  may  persist  for  weeks  or  months,  and  by  its 
very  duration  help  the  diagnosis  It  is  true  that  in  most  cases, 
whilst  the  fever  has  lasted  only  a  short  time,  perhaps  only  a  few 
days,  the  other  symptoms  reveal  the  nature  of  the  disease ;  but  not 
unfrequently  the  nature  of  the  malady  remains  for  a  long-  time 
obscure,  and  then  the  persistence  of  the  fever  is  an  important  help 
to  the  diagnosis. 

Between  acute  and  chronic  fever  there  is  no  sharp  line  of  de- 
marcation. Certain  acute  diseases,  for  instance,  typhoid  fever  and 
pleurisy,  may  each  run  more  than  thirty  days ;  whilst,  on  the  other 
hand,  febrile  diseases,  like  deep-seated  abscesses  and  consumption, 
which  often  continue  several  weeks  or  months,  or  even  longer, 
may  run  a  short  course  of  only  a  fortnight  or  three  weeks. 

Since  most  acute  illnesses,  even  typhoid  fever  and  pleurisy, 
which  persist  longer  than  others,  come  to  an  end,  in  the  great 
majority  of  cases,  before  the  thirtieth  day,  we  may  take  that  as  the 
limit  of  acute  fever. 

Chronic  fever  occurs  in  phthisis,  abscess,  syphilis,  ague,  rheu- 
matism, in  most  cases  of  leucocythaemia,  and  pernicious  anasmia. 

As  in  acute  diseases,  so  in  acute  and  subacute  phthisis,  the  tem- 
perature is  a  measure  of  the  activity  of  the  attack,  of  the  amount 
of  tuberculization  and  of  catarrhal  pneumonia.  In  other  words 
there  occurs  a  daily  elevation  of  temperature  of  the  body,  in  all 
cases  in  which  a  deposition  of  tubercle  is  taking  place  in  any  of  its 
organs,  or  in  which  catarrhal  pneumonia  is  progressing  in  the 
lungs.  This  elevation  is  an  index  of  the  activity  of  the  disease ; 
the  fluctuations  of  temperature  indicating  corresponding  fluctua- 
tions in  the  rate  of  the  disease. 

One  exception,  however,  I  must  mention  to  the  above  general 
rule.  In  tubercular  meningitis,  it  is  by  no  means  uncommon, 
though  it  certainly  is  not  the  rule  for  the  temperature  to  remain 
normal  throughout  the  course  of  the  attack ;  or  at  all  events  during 
most  of  its  later  stages.  In  some  cases,  for  a  short  period,  the 
temperature  is  slightly  elevated,  and  then  becomes  natural,  or  falls 
even  below  the  normal  point.  In  by  far  the  greater  number  of 
instances  the  temperature  is  elevated,  sometimes,  indeed,  mount- 
ing to  105°  to  ioS*»  Fah. 

There  are  two  feasible  explanations  of  this  phenomenon,  either  or  both  of  which 
are  tenable.    We  may  suppose  that  in  certain  parts  of  the  nervous  system,  as  yet 
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unknown,  the  deposition  of  tubercle  may  prevent  a  rise  of  temperature ;  or  that 
dnriag  the  tubercular  deposition,  a  rise  of  temperature  occurred  before  timely 
observations  were  made,  and  that  afterwards,  no  further  deposition  took  place ; 
the  patient  dying  from  the  effect  of  the  tubercle  deposited  before  the  temperature 
was  noted.  The  former  is  probably  the  true  interpretation ;  for  in  some  cases, 
observed  from  nearly  the  commencement,  the  temperature  in  the  rectum  remained 
normal  throughout  the  attack.  In  these  non-febrile  cases  of  acute  miliary  tuber- 
cttlofis,  generally  but  little  tubercle  will,  I  believe,  be  found  beyond  the  brain  and 
its  membranes. 

It  has  been  asserted  that,  during*  acute  miliary  tuberculosis  of 
the  lungs,  the  temperature,  in  rare  instances,  may  remain  normal. 
With  regard  to  this  statement,  I  believe  that  the  deposit  of  tubercle 
has  gone  on  by  very  slight  and  scarcely  appreciable  increments ; 
or  has  become  obsolescent  at  the  time  the  temperature  was  first 
taken,  so  that  the  fever  stage  was  overlooked.  It  must  be  ad- 
mitted that,  in  some  very  chronic  cases,  either  of  tuberculization  or 
of  catarrhal  pneumonia,  the  disease  advances  too  slowly,  and  the 
deposit,  at  any  one  time,  is  too  slight  to  be  adequate  to  elevate  the 
temperature  unless  to  a  very  small  extent. 

Thus,  we  meet  with  cases  in  which,  some  time  before  death,  the 
temperature  was  always  natural,  yet  the  post-mortem  examination 
reveals  much  fibroid  degeneration  from  old  standing  tubercle  or 
catarrhal  pneumonia ;  and  adjacent  to  the  fibroid  portions,  in  the 
otherwise  healthy  lung  tissue,  we  see  a  few  recent  miliary  tubercles 
easily  counted,  or  a  few  small  patches  of  recent  catarrhal  pneumo- 
nia. Indeed,  in  these  diseases,  we  meet  with  every  degree  of 
activity  to  which  the  temperature  corresponds.  In  some  cases 
the  disease  advances  so  slowly  that  the  temperature  is  scarcely 
raised,  and  we  should  naturally  expect  so  very  slight  an  amount 
of  morbid  action  would  be  insufficient  to  raise  the  temperature 
appreciably.  Where  there  is  no  elevation  of  the  temperature,  we 
may  conclude  that  the  progress  of  the  disease  is  almost  insignili- 
cant;  although  the  patient  is  exposed  to  the  lurking  danger  that, 
from  some  slight  cause,  this  comparatively  harmless  condition  may 
be  agg^ravated  into  a  severe  and  dangerous  attack. 

The  apparent  exceptions  to  this  statement  can,  I  think,  be  ex- 
plained in  this  way : — 

With  phthisis,  as  with  other  causes  of  chronic  fever  where  the 
disease  gees  on  but  slowly,  it  must  be  borne  in  mind  that  the  fever 
may  last  only  a  few  hours  in  the  day,  sometimes  not  more  than 
three  or  four,  sometimes  only  in  the  middle  of  the  day,  so  that  a 
morning'  and  evening  observation  may  miss  the  fever,  and  may 
lead  to  the  erroneous  conclusion  that  the  patient  was  fever-free. 
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Another  source  of  error  arises  from  the  mode  of  taking  the  tem- 
perature. Phthisical  patients  are  often  very  thin,  and  hence  the 
bulb  of  the  thermometer,  when  placed  in  the  axilla,  instead  of 
being"  embraced  all  round  by  the  tissues,  lies  half-exposed  in  a 
hollow  cavity,  and  never  acquires  the  temperature  of  the  body. 
This  source  of  error  is,  moreover,  often  coupled  with  another. 
When  the  patient  is  perhaps  dressed,  or  has  had  his  arms  out  of 
bed,  and  his  axilla  has  become  cooled,  it  would  take  half  an  hour 
or  an  hour  before  the  skin  of  the  exposed  parts  would  recover  its 
lost  heat  so  as  to  mark  the  temperature  of  the  body.  Over  and 
over  ag'ain,  in  hospital  practice,  I  have  been  told  that  the  tempera- 
ture was  normal,  or  even  below  normal,  but  on  taking*  the  tem- 
perature under  the  tongue,  or  in  the  rectum,  have  found  the  patient 
suffering  from  several  degrees  of  fever. 

In  some  cases,  it  must  be  admitted,  there  appears  to  be  a  dis- 
proportion between  the  progress  of  the  disease  and  the  temperature. 
This  disproportion  occurs,  I  believe,  only  in  cases  of  long  standing, 
and  when  the  disease  has  lasted  a  considerable  time,  perhaps  it 
produces  less  elevation  than  at  first,  the  patient  becoming  accus- 
tomed to  the  disease,  and,  as  in  the  case  of  medicines,  it  produces 
less  constitutional  effect.  As  the  result  of  my  experience,  I  am 
inclined  to  think  that  the  same  amount  of  disease  in  middle-aged 
and  in  elderly  people,  produces  less  fever  than  in  the  young,  and 
that  less  fever  is  produced  towards  the  end  of  the  disease,  when  the 
patient's  powers  are  greatly  depressed. 

The  temperature  is  a  more  accurate  indication  of  the  activity  of 
tuberculosis  or  of  catarrhal  pneumonia,  than  either  the  physical 
signs  or  the  symptoms.  Thus,  only  a  considerable  increase  in  the 
amount  of  disease  can  be  detected  by  physical  signs ;  and  in  dis- 
seminated tuberculosis,  where  the  granulations  are  pretty  equally 
scattered  throughout  the  lungs,  and  indeed,  often  through  most  of 
the  organs  of  the  body,  there  may  be  entire  absence  of  physical 
signs.  Thus,  it  is  apparent  that  the  physical  signs,  even  in  very 
acute  cases,  only  give  us  evidence  of  the  continuance  of  the  disease 
after  the  lapse  of  a  considerable  interval ;  whilst  it  has  been  shown 
that  in  almost  all  cases,  there  is  an  elevation  of  temperature  during 
the  deposition  of  tubercle  or  the  continuance  of  catarrhal  pneu- 
monia, and  that  this  elevation  being  proportionate  to  the  activity 
of  the  disease,  the  thermometer  will,  unerringly  at  any  time,  point 
out  continuance  and  the  amount  of  disease,  except  indeed,  in  those 
very  chronic  cases,  where  the  amount  of  tuberculization  or  of 
catarrhal  pneumonia,  is  slight  and   almost  insignificant.     When 
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it  is  thus  borne  in  mind,  that  only  considerable  deposits  in  the 
longs  can  be  detected  by  physical  signs,  while  even  a  small 
amount  will  raise  the  temperature  even  considerably  for  some 
time,  it  becomes  evident  that  the  thermometer  will  give  a  far 
better  estimate  of  the  amount  of  mischief  than  the  physical  signs. 
Moreover,  after  the  cessation  of  tuberculosis  or  catarrhal  pneu- 
monia, consolidation  from  the  fibroid  lung  remains,  and  from  the 
physical  signs  it  is  impossible  to  tell  the  condition  of  such  a  lung, 
to  tell  whether  disease  is  progressing  or  not ;  the  temperature  will 
answer  the  question  for  us.  If  the  temperature  is  natural  at  all 
periods  of  the  day,  we  may  safely  conclude  after  a  few  days  that 
active  disease  has  very  nearly  or  entirely  ceased. 

It  must  be  recollected  that  the  fever  is  a  measure  of  the  increase 
of  the  tuberculization,  or  of  the  catarrhal  pneumonia,  not  of  the 
damage  already  done.  Thus  the  disease  may  cease  to  extend  and 
the  temperature  become  normal ;  but  the  extensive  consolidation  of 
the  lung  may  begin,  and  continue  to  soften  and  lead  to  cavities. 
Hence,  because  the  fever  ceases,  and  the  formation  of  fresh  tuber- 
cle of  catarrhal  pneumonia  ceases,  we  must  not  conclude  that  the 
patient  is  free  from  danger,  for  the  softening  and  suppuration  may 
lead  to  fatal  exhaustion. 

Observation  of  the  temperature  often  saves  us  from  error,  and 
enables  us  to  form  a  correct  judgment  of  the  true  condition  of  the 
patient.  A  patient  with  only  a  moderate  amount  of  fever,  say  102'' 
to  103*,  lasting  only  a  part  of  the  day,  has  been  losing  weight  and 
growing  weaker.  She  goes  to  the  country,  her  appetite  and  as- 
similative powers  increase,  she  grows  much  heavier  and  stronger, 
and  regains  much  of  her  lost  colour.  On  a  physical  examination 
of  the  chest,  we  detect  no  increase  in  the  physical  signs,  but  during 
the  whole  time,  the  temperature  has  risen  to  its  accustomed  height, 
102*"  to  I03^  showing  that  the  disease  still  progresses,  but  that  the 
improved  appetite  has  more  than  obviated  the  waste  from  the  fever. 
In  other  words,  nutrition  is  in  excess  of  waste. 

On  the  other  hand,  we  must  be  careful  not  to  pay  too  much  heed 
to  the  temperature,  nor  to  build  our  prognosis  entirely  on  it.  For 
it  often  happens,  that  there  is  a  marked  disproportion  between  the 
general  symptoms,  and  the  degree  of  tuberculization,  or  the  rate 
of  formation  of  the  products  of  catarrhal  pneumonia.  A  patient, 
with  very  slow  progressive  phthisis  and  moderate  fever,  associated 
with  the  very  slight  physical  signs  which  develop  slowly,  has  a 
flagging  appetite,  and  he  quickly  wastes;  or  sometimes  a  good 
appetite,  but  assimilation  is  at  fault,  and  so,  in  spite  of  plenty  of 
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nourishment,  he  progressively  grows  thinner  and  thinner.  There- 
fore, we  must  reg-ard  not  only  the  temperature  as  a  measure  of  the 
progress  of  the  tuberculization  and  the  inroad  of  catarrhal  pneu- 
monia, but  must  likewise  take  into  consideration  the  patient's  ap- 
petite and  weight,  the  occurrence  of  complication,  as  diarrhoea 
from  ulceration  of  the  intestines,  the  presence  of  albumen  in  the 
urine  from  fatty  kidney,  and  whether  albuminoid  degeneration  has 
implicated  the  liver,  spleen,  or  kidneys. 

To  what  18  the  fever  due  in  acute  miliary  tuberculosis  ?  To  the  formation  of  the 
tubercle,  or  to  the  catsurhal  pneumonia  which  accompanies  it.  The  answer  is 
clinically  of  small  importance.  Authorities  are  now  pretty  well  agreed  that  in 
tuberculosis  there  is  fever.  Some  maintain,  however,  that  the  formation  of  tuber- 
cle does  not  cause  the  fever,  but  that  the  fever  is  due  to  the  coincident  pneumonia,, 
and  to  the  suppuration  from  softening  tubercle.  Assuming  this  view  to  be  correct, 
then  as  the  pneumonia  is  due  to,  and  proportionate  to,  the  amount  of  the  deposi- 
tion of  tubercle,  it  is  obvious  that  the  fever  being  proportionate  to  the  catarrhal 
pneumonia,  is  likewise  proportionate  to  the  amount  of  tubercle  formed. 

Dr.  Theodore  Williams  teaches  that  a  subnormal  temperature  accompanies  the 
deposition  of  tubercle,  and  that  in  some  instances  a  stage  of  depressed  tempera- 
ture precedes  the  fever  stage.    Such  cases  I  have  never  seen. 

Fibroid  phthisis  remains  now  lo  be  considered.  Catarrhal  pneu- 
monia, or  tubercle,  behaving  as  an  irritant,  induces  increase  of  the 
connective  tissue  with  formation  of  fibroid  bands,  which  cause  the 
lung  to  become  tough  and  fibrous.  This  condition  of  lung  often 
co-exists  with  an  extension  of  the  catarrhal  pneumonia,  or  pro- 
gressive formation  of  tubercle.  When  the  further  progress  of 
these  two  diseases  is  stayed,  this  fibroid  condition  is  left.  This 
is  the  most  common  cause  of  a  fibroid  lung,  but  it  may  originate 
in  a  different  way.  The  temperature  in  fibroid  phthisis  varies.  In 
some  cases  it  is  quite  natural,  or  if  the  health  is  much  depressed, 
it  is  even  below  normal.  In  those  cases  which  go  on  to  cure  it  is 
natural.  The  walls  of  the  cavities  become  dry,  rhonchus  and  ex- 
pectoration cease,  the  cavities  slowly  contract,  and  the  patient  re- 
covers health  and  strength ;  but  the  induration,  very  obvious  on  a 
physical  examination,  still  remains.  Now  in  a  case  like  this,  the 
temperature  often  becomes  of  the  greatest  importance.  A  patient 
presents  himself  with  a  history  of  a  previous  attack  of  phthisis. 
We  find  marked  evidences  of  consolidation  of  the  apices  of  the 
lungs.  The  patient's  health  is  good,  his  appetite  and  digestion 
vigorous.  Are  these  physical  signs  simply  due  to  his  previous  ill- 
ness, or  is  the  phthisis  progressing  ?  If  his  temperature  remains 
for  several  days  quite  normal,  we  may  conclude  either  that  there 
is  no  progressive  tuberculization,  nor  catarrhal  pneumonia,  or  that 
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it  is  very  small  in  amount ;  for,  as  we  shall  shortly  see,  there  may 
be  probably  a  slight  amount  of  catarrhal  pneumonia,  without  a  rise 
of  temperature. 

In  other  cases  of  fibroid  phthisis,  even  when  the  formation  of 
tubercle  has  ceased,  we  may  have  a  slight  daily  rise  in  the  tem- 
perature to  ICO**  or  even  loi**  due  to  the  suppuration  in  the  cavities. 
This  suppuration  can  of  course  raise  the  temperature  just  like 
suppuration  in  an  open  discharging  psoas,  or  other  discharging 
abscess. 

The  persistence  of  a  slight  amount  of  fever  does  not,  therefore, 
conclusively  prove  the  continuance  of  the  tuberculization  of  catarrhal 
pneumonia.  Nor,  on  the  other  hand,  I  think,  can  we  possibly  say 
that  whilst  the  temperature  is  normal,  the  tuberculization  and 
catarrhal  pneumonia  may  not  be  in  a  very  slow  degree  extend- 
ing. Clinical  experience  shows  us  that  a  very  small  formation  of 
tubercle  or  of  catarrhal  pneumonia  may  occur  without  a  rise  of 
temperature. 

We  very  often  meet  with  mixed  cases,  where  the  upper  part  of 
the  lungf  has  become  fibroid,  whilst  active  disease  goes  on  in  the 
lower  part.  In  cases  like  this,  the  temperature  is  raised  in  pro- 
portion to  the  activity  of  the  acute  disease.  If  the  disease  pro- , 
gresses  slowly,  and  raises  the  temperature  to  only  ioo°  to  loT 
Fah.,  it  is  difficult  to  determine  whether  the  fever  indicates  an 
extension  of  the  tuberculization,  or  of  catarrhal  pneumonia,  or  is 
due  to  suppuration  in  the  cavities. 

As  in  acute  phthisis,  so  in  chronic,  with  fibroid  lung,  we  must  be 
careful  not  to  pay  sole  regard  to  the  temperature.  Thus  the  forma-  . 
tion  of  tubercle  or  the  extension  of  catarrhal  pneumonia  ceases,  and 
the  temperature  becomes  normal,  but  before  this  comes  to  pass  the 
health  may  become  damaged  beyond  recovery,  or  the  kidneys  may 
become  seriously  implicated,  or  through  lack  of  appetite  and  diges- 
tive power  the  patient  may  waste  away  and  die ;  or  the  uncertain 
weather  incidental  to  this  country,  may  irritate  the  cavities  and 
keep  up  continuous  suppuration  which  drains  away,  exhausts  the 
strength,  and  destroys  the  patient  by  producing  wide- spread  albu- 
minoid degeneration. 

Therefore,  in  a  case  of  fever-free  phthisis,  we  must  take  into 
consideration  the  general  condition  as  well  as  the  temperature. 
When  appetite,  digestion,  and  assimilation  are  good,  then  the 
patient  quickly  regains  strength  and  health.  Therefore,  in  form- 
ing an  opinion  of  a  case,  we  must  regard  the  temperature,  the 
appetite,  and  the  weight* 
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The  temperature  in  phthisis  affords  us  still  further  guidance.  A 
patient  throws  up  a  large  quantity  of  blood  from  the  lungs,  and 
the  grave  questions  arise, — is  the  haemorrhage  due  to  the  con- 
gestion which  accompanies  acute  phthisis?  or  is  it  independent 
of  phthisis  ? — will  the  haemorrhage  in  its  turn  excite  phthisis  ?  If 
the  temperature  is  normal  we  hiay  at  once  exclude  acute  phthisis ; 
and  if  the  temperature  remains  normal  we  conclude  that  the 
haemoptysis  has  not  excited  catarrhal  pneumonia.  Again,  a 
patient  having  recovered  from  a  previous  attack  of  phthisis, 
which  has  left  well-marked  physical  signs,  spits  a  little  blood. 
Does  this  show  that  he  is  again  the  subject  of  progressive  phthisis, 
or  is  the  bleeding  due  to  ulceration  of  the  walls  of  an  old  cavity  ? 
Here  the  temperature,  if  normal,  and  continuing  normal,  enables 
us  to  conclude  that  the  haemoptysis  does  not  depend  on  another 
attack  of  phthisis. 

The  thermometer  in  many  cases  is  of  still  more  signal  service  in 
giving  early  and  significant  warning.  By  its  aid  we  can  often 
diagnose  tuberculosis  or  cararrhal  pneumonia,  before  we  can  de- 
tect any  physical  signs,  and  at  a  period  when  symptoms  themselves 
are  insufficient  to  justify  a  grave  diagnosis.  A  patient  suffers  from 
chronic  fever.  What  is  the  cause  of  it  ?  So  far  as  we  at  present 
know  chronic  fever  occurs  only  in  tuberculosis,  catarrhal  pneu- 
monia, large  abscesses,  rheumatism,  ague,  occasionally  in  syphilis, 
in  some  cases  of  leucocythaemia,  in  lymphadenoma,  and  in  perni- 
cious anaemia.  The  diagnosis  of  ague  and  rheumatism  is  rarely 
difficult,  the  characteristic  symptoms  in  most  cases  rendering  their 
identification  quite  easy.  Large  superficial  abscesses  present  no 
difficulty,  but  it  may  not  be  so  easy  to  detect  deep-seated  ab- 
scesses; and  in  some  cases  the  diagnosis  is  for  a  considerable 
time  impossible.  As  a  rule,  however,  they  give  more  or  less  pain, 
often  to  a  considerable  degree,  in  the  neighbourhood  of  the  ab- 
scess or  over  the  spine;  moreover,  a  tumour  is  generally  detectible, 
after  the  fever,  if  at  all  high,  has  lasted  a  few  weeks.  Local  symp- 
toms, too,  as  pain  on  movement,  stiffness,  lameness,  etc.,  will, 
in  most  cases,  point  out  the  nature  of  the  disease.  Sometimes, 
however,  deep-seated  abdominal  abscesses  run  a  much  more 
chronic  course,  the  temperature  then  assuming  the  character  so 
common  in  fibroid  lung;  thus  the  temperature  rises  101°,  even 
perhaps  to  I02%  and  daily  mounts  to  this  height  for  a  few  days, 
then  becomes  natural  for  a  variable  time,  but  some  cause,  as  over- 
exercise,  once  more  excites  the  fever,  and  the  temperature  again 
stands  high  for  a  week,  a  fortnight,  or  longer.     It  is  often  very 
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difficult  to  determine  the  nature  of  the  disease,  and  to  exclude 
tubercle  or  catarrhal  pneumonia.  True,  there  are  no  pulmonary 
physical  signs,  but  these  may  be  absent  in  phthisis,  while  the  local 
symptoms  may  be  too  few  to  justify  the  diagnosis  of  abscess. 
Having  but  a  limited  experience  of  deep-seated  subacute  abscesses, 
I  would  wish  the  following  remarks  to  be  accepted  with  caution. 
In  general  there  is  pain  in  the  abdomen,  not  constant  but  brought 
on  by  slight  walking;  sometimes  there  are  marked  dyspeptic 
symptoms,  amongst  which  flatulence  predominates.  A  slight  daily 
rise  of  temperature  continued  for  a  considerable  time,  or  running 
the  irregular  course  just  described,  if  accompanied  by  deep  pain 
and  tenderness  in  the  abdomen,  the  lungs  being  free  from  evi- 
dences of  disease,  will,  I  am  inclined  to  believe,  justify  the  sus- 
picion of  a  deep-seated  subacute  abscess.  These  rules  at  all 
events  have  enabled  me  to  diagnose  doubtful  abscesses,  when, 
unaided  by  the  thermometer,  their  detection  seemed  impossible. 
I  lean  to  the  belief  that,  with  these  abdominal  abscesses,  the 
fever-free  periods  not  unusually  persist  longer  than  in  subacute 
phthisis;  moreover,  the  rise  can  sometimes  be  traced  distinctly 
and  repeatedly  to  exercise,  a  bout  of  fever,  accompanied  by  an 
increase  in  the  other  symptoms,  pccurring  after  each  undue  exer- 
tion. If  an  abdominal  tumour  is  detectible  by  the  hand,  or  if  there 
are  evidences  of  diseased  spine,  then,  of  course,  the  diagnosis  is 
far  more  easy. 

Again,  a  large  discharging  sore,  or  a  discharging  psoas,  or  iliac 
abscess,  frequently  produces  a  course  of  fever  like  that  described 
under  subacute  and  chronic  phthisis.  In  some  cases  there  is  a 
slight  daily  elevation  lasting  for  months,  in  other  cases  the  ab- 
normal temperature  continues  for  only  a  few  days,  or  lasts  one  or 
two  weeks,  and  then  for  a  short  time  falls  again,  and  this  altera- 
tion may  be  repeated  for  a  considerable  time.  Here  the  diagnosis 
is  easy,  for  there  is  a  discharging  sore  with  absence  of  pectoral 
physical  signs  or  symptoms. 

In  cases  of  constitutional  syphilis  with  chronic  fever,  the  diagno- 
sis in  many  cases  is  more  difficult,  and  unfortunately,  little  of  this 
subject  is  known  at  present.  The  temperature  may  be  high,  rising 
to  103''  and  104"  Fah.  daily;  the  morning  remissions  are  usually 
great,  the  temperature  often  falling  to  qS"".  In  these  respects, 
syphilitic  fever  corresponds  to  moderately  severe  cases  of  phthisi- 
cal fever,  but  generally  distinct  and  easily  recognisable  constitu- 
tional symptoms  set  in  concurrently  with  the  fever.  The  disease 
may  assume  the  rheumatic  form ;  and  thus  the  diagnostic  difficulty 
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will  be,  not  between  phthisis  and  syphilis,  but  between  simple  acute 
rheumatism  and  syphilis.  In  some  cases  the  diagnosis  has  seemed 
impossible  until,  on  the  administration  of  iodide  of  potassium,  the 
temperature  at  once  became  normal,  or  declined  gradually,  reach- 
ing the  temperature  of  health  in  one  or  two  weeks.  Very  large 
doses  may  be  required. 

Assuming  the  exclusion  of  the  foregoing  causes  of  fever,  the 
question  arises — How  long  must  the  elevation  of  temperature  per- 
sist before  we  can  w^ith  probability  suspect  tuberculosis  or  catarrhal 
pneumonia,  in  cases  free  from  physical  signs  or  characteristic  symp- 
toms, as,  for  instance,  haemoptysis  ?  From  ten  to  twenty  days,  I 
think,  each  day  facilitating  and  strengthening  the  diagnosis.  In 
the  first  few  days  the  diagnosis  is  well-nigh  impossible,  but  each 
successive  day  serves  to  exclude  sources  of  error.  Thus,  on  the 
second  day,  if  the  rise  is  due  to  scarlet  fever,  its  characteristic  rash 
ought  to  appear ;  if  due  to  small-pox,  the  rash  should  appear  on 
the  third  day ;  if  in  measles,  about  the  fourth ;  and  in  typhus,  on 
the  fifth  day.  Before  this  time,  if  the  rise  is  due  to  acute  inflam- 
mation of  the  brain,  lungs,  kidneys,  etc.,  characteristic  symptoms 
and  physical  signs  will  have  set  in.  In  most  cases  of  typhoid  fever 
the  rose  spots  will  appear  between  the  eighth  and  tenth  day ;  and 
at  this  stage  we  may  exclude  most  cases  of  simple  inflammation, 
which  usually  decline  before  the  tenth  day,  when  the  fever  ceases. 
Thus,  on  the  tenth  day,  or  thereabouts,  assuming,  as  we  have  said, 
the  exclusion  of  the  other  causes  of  chronic  fever,  the  diagnosis  lies 
between  tuberculosis  and  typhoid  fever.  In  the  early  stages  the 
discrimination  of  one  from  the  other  is  difficult,  and  may  indeed  be 
impossible.  Each  begins  gradually,  and  is  not  usually  ushered  in 
with  chills,  convulsions,  or  rigors ;  nor  have  we  ordinarily  to  assist 
our  judgment,  distinctive  symptoms,  like  the  back  and  headache  of 
small-pox,  the  sore  throat  of  scarlet  fever,  the  coryza  and  cough  in 
measles,  before  the  advent  of  the  characteristic  rashes.  It  is  true 
that  in  the  beginning  of  many  cases  of  typhoid  fever,  before  the 
appearance  of  the  rash,  there  is  diarrhoea  and  headache;  hut 
though  these  symptoms  point  strongly  to  typhoid  fever,  yet  they 
may  be  present  at  the  commencement  of  acute  tuberculosis  or 
catarrhal  pneumonia.  Moreover,  diarrhoea  and  even  headache 
may  be  absent  in  typhoid  fever.  But  by  the  tenth  or  the  fifteenth 
day,  the  diagnosis  in  most  cases  becomes  easy ;  still  it  must  be 
admitted,  that  now  and  then  we  encounter  perplexing  cases  of 
typhoid  fever,  which  render  the  diagnosis  between  it  and  tuber- 
culosis or  catarrhal  pneumonia,  doubtful  for  a  much  longer  time ; 
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the  thirtieth  day  once  passed,  should  the  disease  have  remained  so 
long"  undetermined,  it  is  in  all  probability  not  typhoid  fever,  for 
this  usually  ceases  either  before  or  at  this  time.  Yet  it  is  well 
known  that  t3rphoid  fever  occasionally  lasts  six  weeks,  or  longer. 
In  diildren,  the  diagnosis  between  typhoid  fever  and  acute  miliary 
tuberculosis,  is  often  extremely  difficult,  the  symptoms  of  typhoid 
being  in  some  cases  so  ill-defined,  that  many  good  observers  re- 
fuse to  consider  them  to  denote  typhoid  fever,  and  call  them 
^mple  continued  fever  of  children.  Many  of  these  cases  are 
probably  acute  tuberculosis,  the  deposit  ceasing,  and  the  tuber- 
cles becoming  obsolescent  and  harmless.  Of  course  the  diagnosis 
is  difficult  only  when,  in  acute  miliary  tuberculosis  and  catarrhal 
pneumonia,  there  are  neither  physical  signs  nor  characteristic 
symptoms. 

Again,  after  typhoid  fever,  a  period  of  fever  may  set  in  lasting 
six  weeks  or  two  months,  the  temperature  becoming  almost  natural 
then  daily  rising  higher  and  higher  to  I0i%  102°,  even  I03^  and 
after  about  four  or  five  days  again  gradually  falling,  this  course 
being  often  repeated.  Occurring  after  typhoid  fever,  such  a  tem- 
perature does  not  show  lung  disease.  This  condition  may  co-exist 
vrith  a  clean  tongue,  increase  of  appetite  and  weight,  and  a  steady 
amendment  of  the  health. 

It  thus  appears  that  the  temperature  alone  may  enable  us  to 
diagnose  tubercle  or  catarrhal  pneumonia,  in  cases  where  the 
physical  signs  and  symptoms  are  absent,  or  are  too  indefinite  to 
assist  the  diagnosis. 

The  following  typical  instances  illustrate  the  usefulness  of  the 
thermometer  in  doubtful  cases  of  phthisis : — 

A  patient  is  taken  rather  suddenly  ill.  His  face  is  flushed,  eyes 
bright,  pulse  quick.  The  temperature  is  very  high.  There  is  no 
headache,  no  delirium,  no  diarrhoea.  So  weak  is  he  that  he  stays 
in  bed.  At  the  end  of  ten  or  fifteen  days  he  remains  much  in  the 
same  plight,  but  has  grown  weaker.  His  tongue  has  become  dry. 
There  are  no  typhoid  spots,  no  diarrhoea,  and  the  stomach  is  not 
distended.  He  has  neither  cough  nor  expectoration,  and  there  are 
no  physical  signs  in  the  chest.  For  a  month  or  five  weeks  he  con- 
tinues in  the  same  state,  when  distinct  physical  signs  at  the  apices 
of  the  lungs  appear,  accompanied  by  expectoration,  and  possibly 
slight  haemoptysis.  Soon  he  begins  to  improve,  the  fever  grows 
daily  less  severe,  his  tongue  becomes  clean,  appetite  slowly  re- 
toms,  coug'h  diminishes,  and  at  last  both  cough  and  expectoration 
cease.    All  moist  chest  sounds  disappear,  and  at  the  expiration  of 
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about  two  months  the  temperature  becomes  natural,  strength  re- 
turns, his  weight  increases,  although  he  will  always  carry  evidences 
of  consolidation  at  the  apices  of  his  lungs. 

A  woman,  between  30  and  35  years  of  age,  fails  slightly  in 
health,  complains  of  slight  weakness,  is  soon  tired,  but  is  never 
ill  enough  to  be  confined  to  bed.  Her  appetite  is  rather  bad. 
There  is  a  trifling  cough,  and  perhaps  on  one  or  two  occasions 
the  expectoration  of  a  slight  streak  of  bright-coloured  blood,  so 
slight  and  so  seldom  repeated,  that  it  is  hoped  the  blood  may 
have  come  from  the  mouth  or  throat.  There  may  be  a  strong 
family  predisposition  to  phthisis.  No  physical  signs  are  appa- 
rent; yet  the  temperature,  rising  nightly  to  101°  or  102°  Fah., 
declares  the  true  nature  of  the  disease,  which  perhaps,  in  the 
course  of  some  months,  decided  physical  signs  render  too  evident. 
How  important  is  it  to  detect  this  early  and  slight  stage  of  the 
disease  I 

By  means  of  the  temperature  we  can  diagnose  tuberculosis,  even 
when  during  the  whole  course  of  the  disease,  there  are  no  physical 
signs  indicative  of  tubercular  deposit  in  any  of  the  organs  of  the 
body,  and  when  the  symptoms  are  quite  inadequate  to  enable  us  to 
form  such  a  diagnosis.  Thus,  we  commonly  meet  with  cases  of 
acute  miliary  tuberculosis  in  children,  where,  throughout  the  whole 
course  of  the  disease,  the  only  guiding  symptom  is  preternatural 
heat  of  the  body,  except,  perhaps,  a  small  amount  of  sonorous  or 
sub-mucous  rhonchus,  and  yet  after  death  most  of  the  organs  of  the 
body  are  found  studded  with  miliary  tubercles.  Again,  we  occa- 
sionally meet  with  patients,  generally  among  children  ten  or  twelve 
years  old,  who  complain  of  pain  in  the  head,  and  whose  manner  is 
peculiar,  being  semi- idiotic,  in  whom  the  temperature  daily  rises 
considerably  for  weeks  or  months,  and  after  death  small  masses  of 
yellow  tubercle,  the  size  of  a  large  pea  or  bean,  are  found  imbed- 
ded in  the  substance  of  the  brain,  with  sometimes  miliary  tubercles 
scattered  through  the  thoracic  and  abdominal  organs. 


ON  DROPSY. 


In  health,  nutritive  plasma  escapes  from  the  blood-vessels  into  the 
adjacent  tissues,  and  is  afterwards  absorbed  by  the  lymphatics  and 
possibly  by  the  blood-vessels.  This  transfusion  and  absorption 
counter-balance  each  other,  and  hence  only  a  moderate  amount 
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of  fluid  is  found  in  the  parenchymatous  tissues.  But  if  a  dis- 
turbance arises  in  the  balance  between  these  two  processes,  the 
parenchymatous  fluid  increases,  producing  dropsy,  or  anasarca, 
a  condition  due  either  to  too  large  a  quantity  of  fluid  transfusing 
through  the  blood-vessels,  or  to  deficient  absorption.  Nutritive 
plasma  passes  from  the  blood-vessels  by  filtration,  diffusion,  or 
secretive  attraction  of  the  tissues  for  the  fluids  in  the  blood. 
Dropsy  never  probably  happens  through  increased  attraction  of 
the  tissues  for  the  plasma,  bnt  generally  on  filtration.  The  amount 
of  fluid  escaping  from  the  tissues  by  filtration,  depends  on  the 
difference  between  the  pressure  of  fluid  in  the  blood-vessels  and 
in  the  parenchymatous  tissues.  In  health,  the  pressure  of  the  fluid 
in  the  blood-vessels  is  higher  than  that  of  the  fluids  outside  the 
capillaries,  and  hence  a  constant  current  of  nutritive  plasma  flows 
through  the  blood-vessels  to  the  tissues  outside  them. 

Most  cases  of  general  dropsy  depend  on  hydraemia,  and  this  is 
produced  by  diminished  action  of  the  kidneys,  whereby  the  urine 
is  greatly  diminished  in  quantity,  whilst  the  patient  takes  the  same 
quantity  of  liquid  into  the  system ;  hence  the  excess  of  ingestion 
over  that  eliminated  through  the  kidneys  accumulates  in  the  blood, 
and  produces  hydraemia,  and,  as  Bartels  has  pointed  out,  the 
amount  of  dropsy  is  for  the  most  part  in  proportion  to  the  dimi- 
nution of  urine.  This  inaction  of  the  kidneys,  may  be  produced 
in  three  ways — by  disease  of  the  kidneys,  as  Bright's  disease, 
especially  the  acute  and  fatty  kind;  by  diminished  arterial  pres- 
sure in  the  glomeruli  from  general  diminution  of  arterial  pressure 
depending  on  heart  disease ;  and  on  retardation  of  the  circulation 
through  the  kidneys  from  venous  congestion  due  to  tricuspid  re- 
gurgitation. 

In  those  forms  of  Bright's  disease,  the  fibroid  or  the  albuminoid, 
where  the  quantity  of  urine  is  normal  or  even  excessive,  there  is  no 
dropsy,  whilst  in  the  acutely  inflamed  or  fatty  kidney,  in  both  of 
which  diseases  the  quantity  of  urine  is  often  greatly  lessened,  the 
dropsy  is  often  marked,  and  almost  always  occurs  when  the  quan- 
tity of  urine  is  notably  diminished,  whilst  it  is  absent  in  those  cases 
where  the  secretion  of  urine  is  free. 

In  all  valvular  affections  of  the  heart,  and  in  a  weak  heart, 
less  blood  is  propelled  into  the  arterial  system,  and  consequently 
arterial  tension  is  lowered.  This  is  the  result  of  emphysema, 
which  hinders  the  passage  of  blood  through  the  lungs.  It  is  the 
result  of  mitral  and  of  aortic  affections.  To  overcome  the  obstruc- 
tion the  heart  undergoes  compensatory  hypertrophy,  and  if  this  is 
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perfect  then  arterial  tension  is  kept  up,  but  if  this  is  imperfect,  or  if 
the  left  ventricle  after  hypertrophy  undergoes  degeneration,  then 
arterial  tension  immediately  falls  in  the  glomeruli  as  well  as  in  the 
body  generally.  Now  the  amount  of  water  that  filters  through  the 
walls  of  the  vessels  in  the  glomeruli,  depends  on  the  difference  of 
lateral  pressure  inside  and  outside  the  blood-vessels.  If  arterial 
tension  is  much  reduced,  then  less  water  filters  through  the  vessels, 
and  the  water  accumulates  in  the  blood. 

But  the  quantity  of  urine  depends  not  only  on  the  degree  of 
arterial  tension  in  the  vessels  of  the  glomeruli,  but  also  on  the 
rapidity  of  the  circulation  through  the  kidneys.  If  arterial  tension 
is  lowered  then  the  rate  of  circulation  is  reduced.  But  general 
venous  congestion  from  tricuspid  regurgitation  also  lessens  the  rate 
of  the  circulation,  hence  tricuspid  regurgitation  in  this  way  tends  to 
lessen  the  secretion  of  urine  and  so  to  produce  hydraemia.  How 
does  hydraemia  produce  dropsy  ?  The  question  cannot  at  present 
be  satisfactorily  answered,  but  it  is  often  assumed  that  the  volume 
of  the  blood  being  increased  arterial  pressure  is  augmented,  hence 
more  serous  fluid  filters  into  the  parenchyma,  and  filtration  is  easier 
from  watery  than  normal  blood. 

Dropsy  is  in  proportion  then  to  the  amount  of  hydraemia,  and 
the  amount  of  water  in  the  blood  is  generally  dependent  on  the 
action  of  the  kidneys.  We  meet,  however,  with  cases  that  at  first 
sight  appear  exceptions  to  this  statement,  for  we  see  patients 
troubled  with  extensive  and  progressive  dropsy,  who  pass  two, 
three,  or  even  four  pints  of  urine  daily,  but  it  will  generally  be 
found  that  these  patients  are  troubled  with  great  thirst,  and  drink 
far  more  than  they  void  through  the  kidneys  or  skin,  and  the  ex- 
cess of  their  drink  over  the  quantity  of  urine  accumulates  in  the 
blood,  causing  hydraemia  and  dropsy. 

Are  we  right,  however,  in  asserting  with  some  writers  that  mere 
venous  obstruction  cannot  cause  dropsy  though  it  may  favour  it, 
but  that  without  some  affection  of  the  nervous  system  dropsy  will 
not  occur  ?  Thus,  the  ascending  vena  cava  in  dogs  has  been  tied 
without  producing  dropsy  of  the  posterior  limbs,  but  on  cutting  the 
nerves  of  the  sciatic  plexus,  dropsy  came  on  immediately ;  and  as 
the  divisions  of  the  nerves  inside  the  spinal  canal  (that  is  before 
the  vaso-motor  nerves  join  them)  does  not  produce  dropsy,  it  is 
concluded  that  paralysis  of  the  vaso-motor  nerves  is  the  cause  of 
dropsy.  Clinical  facts,  however,  certainly  prove  that  mere  venous 
obstruction  will  cause  dropsy.  Cirrhosis  of  the  liver,  or  a  tumour 
pressing  on  the  vena  portae,  or  coagulation. in  the  vein  as  it  enters 
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the  liver,  will  produce  ascites.  Are  we  to  conclude  that  these 
diseases  paralyze  the  vaso-motor  nerves  of  the  abdominal  blood- 
vessels ?  Ag'ain,  tricuspid  regurgitation  produces  general  ana- 
sarca, (thoug^h  it  must  be  admitted,  not  in  proportion  to  the 
amount  of  obstruction,  judging  by  the  lividity  and  the  fulness 
of  the  jugular  veins);  is  it  feasible  to  infer  that  this  condition 
paralyzes  the  vaso-motor  nerves  ?  In  venous  obstruction,  more- 
over, dropsy  always  shows  first  and  most  markedly  in  the  most 
dependent  parts,  where  the  lateral  pressure  on  the  vessels  is 
greatest,  and  are  we  to  suppose  that  the  vaso-motor  paralysis 
attacks  these  parts  first,  and  then  gradually  ascends  the  lower 
limbs? 

Is  the  venous  congestion  consequent  on  tricuspid  regurgitation 
sufficient  to  cause  dropsy,  or  is  the  dropsy  chiefly  due  to  hydrae- 
mia  ?  Chiefly  to  hydrasmia,  for  we  meet  with  cases  of  extreme 
tricuspid  regurgitation,  with  full  pulsating  jugulars,  much  lividity 
and  dyspnoea,  and  yet  no  dropsy,  and  it  is  found  these  patients  pass 
a  normal  quantity  of  urine,  but  when  the  urine  diminishes,  dropsy 
sets  in,  and  in  proportion  to  the  scantiness  of  the  urine.  Still,  no 
doubt  venous  congestion  from  tricuspid  regurgitation  favours  dropsy 
in  other  ways  than  by  causing  hydrsemia,  for  distension  of  the  right 
side  of  the  heart,  with  general  venous  obstruction,  must  lessen  ab- 
sorption by  the  veins  and  lymphatics,  and  in  this  way  cause  the 
parenchymatous  fluid  to  accumulate. 

Remedies  may  remove  dropsy: — (i.)  By  diminishing  lateral  pres- 
sure on  the  walls  of  the  blood-vessels,  and  so  lessening  transfusion 
from  the  blood-vessels,  (ii.)  Increasing  absorption.  (iii.J  Both 
ways  combined,  (iv.)  By  increasing  the  lateral  pressure  in  the 
blood-vessels  of  the  glomeruli,  and  so  increasing  the  quantity  of 
urine,  (v.)  By  removing  those  diseased  conditions  of  the  kidneys 
which  hinder  their  secretion. 

Digitalis  is  a  good  example  of  a  remedy  acting  through  several 
of  the  above  methods.  By  its  action  on  the  diseased  heart,  it  pre- 
vents in  many  cases  mitral  regurgitation,  hence  all  the  blood  of 
the  left  ventricle  is  sent  into  the  aorta,  instead  of  a  part  being  sent 
back  into  the  auricle.  Arterial  pressure  is  thus  raised  in  all  the 
organs,  and  amongst  other  parts  in  the  glomeruli  of  the  kidneys, 
and  hence  more  urine  is  secreted,  the  blood  is  purged  of  its  excess 
of  water,  and  the  dropsy  is  thus  absorbed  into  the  circulation,  and 
quickly  eliminated  through  the  kidneys.  But  it  also  acts  in  other 
ways.  By  obviating  tricuspid  regurgitation,  through  its  influence 
on  the  left  side  of  the  heart,  digitalis  lessens  or  removes  passive 
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congestion,  diminishes  blood-pressure,  and  consequently  filtration, 
reduces  the  amount  of  transfusion  from  the  blood-vessels,  and 
prevents  further  development  of  the  dropsy.  By  obviating  venous 
obstruction,  it  removes  lymphatic  obstruction,  and  thus  favours 
absorption  by  the  lymphatics;  hence  the  excess  of  parenchy- 
matous fluid  is  taken  up  by  these  vessels.  Moreover,  if  there 
is  much  dropsy,  on  removing  the  congestion,  the  pressure  of  the 
fluids  outside  the  blood-vessels  very  probably  becomes  greater 
than  that  in  the  vessels,  and  hence  the  fluids  will  flow  into  the 
blood-vessels.  The  water  in  the  tissues  is  then  brought  back 
into  the  circulation,  and  eliminated  by  the  kidneys.  But  digi- 
talis also  by  its  indirect  influence  acts  on  the  kidneys.  During 
tricuspid  regurgitation  the  kidneys  become  congested,  hampered, 
and  inactive.  Removing  general  congestion  by  its  effects  on  the 
heart,  digitalis  relieves  the  kidneys,  and  allows  them  to  return  to 
their  natural  state,  and  hence  they  quickly  eliminate  the  excess  of 
water  in  the  blood,  due  to  the  absorption  of  the  dropsical  fluid. 
When  all  the  water  has  been  absorbed  from  the  tissues  into  the 
blood,  and  eliminated  by  the  kidneys,  digitalis  no  longer  causes 
an  excessive  flow  of  urine,  as  would  happen  if  it  acted  directly  on 
the  kidneys. 

It  may  be  urged  that  we  have  regarded  the  dropsy  of  tricuspid 
regurgitation,  as  in  part  due  to  heightened  vascular  tension  through 
the  great  venous  congestion,  and  that  if  digitalis  increases  arterial 
tension,  it  should  increase  rather  than  diminish  the  dropsy ;  but  it 
must  be  borne  in  mind,  that  digitalis  removes  the  tricuspid  regur- 
gitation and  venous  congestion,  by  the  same  means  that  it  causes 
more  blood  to  be  sent  into  the  arterial  system,  and  so  heightens 
arterial  tension. 

There  is  another  form  of  dropsy  needing  description,  that  due  to 
anfemia.  After  severe  loss  of  blood,  or  exhausting  drains  of  albu- 
minous fluid,  as  in  diarrhoea  or  chronic  dysentery,  a  patient  often 
becomes  very  dropsical.  A  small  amount  of  dropsy  at  the  ankles 
also  is  common  in  other  forms  of  anaemia,  as  in  chlorosis.  How  is 
this  dropsy  produced?  It  cannot  be  explained  satisfactorily  by 
ascribing  it  to  hydraemia ;  for  though  the  water  is  relatively  in- 
creased to  the  amount  of  albumen  and  corpuscles,  the  total  volume 
of  the  blood  is  diminished  by  haemorrhage,  and  there  cannot, 
therefore,  occur  increased  lateral  pressure  from  increased  volume 
of  the  blood,  as  occurs  when  water  is  retained  in  the  system  from 
diminished  excretion  from  the  kidneys;  an  increased  pressure 
leading  to  increased  transfusion  through  the  capillaries  into  the 
parenchyma. 
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If  not  due,  then,  to  an  absolute  excess  of  water  increasing  the 
total  amount  of  blood,  how  is  the  dropsy  explained  ?  Is  it  due  to 
the  deficiency  of  red  corpuscles  or  of  albumen  ?  It  is  not  due  to 
deficiency  of  the  red  corpuscles ;  for  in  chlorosis,  where  the  red 
corpuscles  are  greatly  diminished  whilst  the  amount  of  albumen 
remains  much  the  same,  very  little  or  no  dropsy  occurs,  and  it  is 
only  in  those  cases  when  the  blood  is  greatly  drained  of  albumen, 
that  extensive  dropsy  ensues.  The  dropsy,  then,  is  due  to  the  want 
of  albumen,  and  it  is  known  that  albumen  has  an  affinity  for  water; 
and  it  is  concluded  that,  being  diminished  in  quantity,  the  blood 
has  less  affinity  for  the  fluids  in  the  parenchyma,  and  hence  this 
accumulates  and  produces  dropsy.  If  this  explanation  is  correct, 
we  have  here  a  dropsy  due  simply  to  diminished  absorption  of  the 
parenchymatous  fluids. 


THE  EFFECTS  OF  COLD  ON  THE  BODY. 

Befoes  treating  separately  of  the  various  kinds  of  cold  baths,  I 
think  it  will  save  repetition,  and  prove  otherwise  useful,  to  make 
some  preliminary  remarks  on  the  effects  of  cold  on  the  human 
body.  These  effects  are  various ;  according  to  the  way  cold  is 
employed,  it  is  a  refrigerator,  an  anaesthetic,  a  tonic,  an  excitant, 
or  a  depressant. 

The  application  of  cold  withdraws  heat  from  the  body,  and  cools 
both  the  superficial  and  deep  parts.  The  general  cold  bath  will 
produce  a  very  considerable  reduction  of  the  heat  of  the  surface  to 
the  extent  even  of  lo""  Fah.  in  the  trunk,  and  even  considerably 
lower  in  the  extremities.  The  general  cold  bath  might  be  sup- 
posed capable  of  reducing  the  heat  of  the  body's  surface  for  a 
considerable  time ;  this,  however,  is  not  the  case,  for  the  skin  of 
the  trunk  speedily  becomes  warm  again,  although  for  some  hours 
afterwards  the  extremities  may  remain  cold,  and  the  temperature 
in  the  axilla  almost  recovers  itself  in  a  few  minutes,  although  the 
bather  may  have  been  immersed  half  an  hour,  or  longer,  in  water 
at  a  temperature  of  60". 

Of  course,  it  is  not  here  maintained  that  heat  is  not  abstracted 
from  the  body;  but,  as  will  be  shown  in  another  place,  the  loss  is 
so  rapidly  restored,  that  the  cold  bath  will  not  depress  the  skin's 
temperature  in  a  healthy  person  for  any  notable  time. 
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Cold  sponging,  so  often  employed  in  fevers  with  such  evident  re- 
lief, exerts  a  very  slight  and  transient  influence  on  the  heat  of  the 
body,  as  may  be  ascertained  by  aid  of  the  thermometer ;  hence  the 
sense  of  comfort  derived  from  the  sponging  cannot  be  described 
wholly,  or  hardly  in  part,  to  its  refrigerating  influence.  This  relief 
may  be  due  to  the  removal  of  impurities  which  perhaps  irritate  the 
skin,  or  annoy  by  their  odour,  and  by  mitigating  the  parched  con- 
dition of  the  surface ;  for  a  skin  both  hot  and  dry  is  a  source  of 
much  greater  discomfort  than  a  moist  though  even  hotter  skin. 
Sponging  with  tepid  water,  so  as  to  restore  moisture  to  the  parched 
skin,  gives  marked  comfort  to  the  patient. 

The  foregoing  remarks  apply  only  to  the  surface  of  the  body  ; 
but  the  general  cold  bath  will  likewise  reduce  the  temperature  of 
the  internal  organs.  This  reduction,  never  very  great,  is  restored 
to  the  deep  even  more  quickly  than  to  the  superficial  parts;  so 
that,  as  might  be  inferred,  the  general  cold  bath  is  still  less  efRcient 
as  a  refrigerator  of  the  internal,  than  of  the  superficial  organs.  In 
fever- free  persons,  therefore,  the  general  cold  bath  must  rank  very 
low  as  a  refrigerator. 

It  is,  however,  otherwise  with  the  body  of  a  patient  whose  tem- 
perature is  unnaturally  raised  with  fever.  The  immersion  of  fever- 
stricken  patients  in  the  cold  bath,  or  packing  them  with  the  cold 
sheet,  will  produce  a  considerable  and  durable  lowering  of  the 
temperature.  Whether  this  reduction  is  effected  by  abstraction  of 
heat,  or  by  preventing  its  unnatural  formation,  it  is  impossible  at 
present  to  decide. 

Cold,  when  judiciously  employed,  is  well  known  to  be  a  powerful 
tonic.  A  cold  climate  and  cold  bathing  are  tonic  and  bracing. 
The  theory  of  the  tonic  action  of  cold  may  perhaps  be  stated 
thus : — During  exposure  to  cold,  the  body's  Idss  of  heat,  as  tested 
by  the  thermometer,  is  by  no  means  a  measure  of  the  quantity 
withdrawn.  Many  observers  have  shown  that  at  such  times  in- 
creased combustion  occurs,  whereby  much  of  the  lost  heat  is  com- 
pensated, and  the  temperature  is  maintained  or  soon  restored. 
This  increased  oxydation  of  the  tissues  is  demonstrated  by  the 
greatly  increased  quantity  of  carbonic  acid  thrown  off  by  the 
lungs  on  exposure  to  cold.  Now  the  most  vigorous  health  is 
maintained  by  a  rapid  construction  and  destruction  of  tissues, 
within  certain  bounds,  provided  these  two  processes  are  fairly 
balanced.  On  exposure  to  cold,  the  lungs  absorb  more  oxygen, 
the  tissues  are  more  rapidly  and  freely  oxydised,  and  thus  the 
processes  of  destruction  and  reparation  go  on  in  larger  measure 
How  is  this  effected  ? 
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In  the  process  of  nutrition,  apart  from  the  nerves,  we  have  three 
factorsy  the  nutritive  plasma,  the  tissues,  and  oxygen.  When  food 
is  taken,  digested,  and  introduced  into  the  blood,  both  formation 
and  destruction  of  the  nitrogenous  tissues  begin,  formation  being 
limited  by  destruction ;  and  when  the  destruction  of  tissues  ceases, 
the  further  assimilation  of  the  nutritive  materials  of  the  blood 
comes  likewise  to  an  end.  These  destructive  changes  take  place 
in  proportion  to  the  amount  of  oxygen  absorbed,  and  when  this 
gas  is  exhausted,  many  products  of  destruction  remain  only  par- 
tially oxydised,  further  tissue  disintegration  ceases,  and  assimila- 
tion is  suspended.     (Parkes.) 

Under  exposure  to  cold,  oxygen  being  abundantly  absorbed, 
the  effete  products  in  the  blood  are  first  consumed,  thus  purify- 
ing the  blood,  and  rendering  it  fit  to  nourish  the  body;  next,  by 
Its  consuming  action  on  the  tissues,  oxygen  promotes  the  cycle 
of  changes  just  described,  food  is  taken  and  assimilated,  and  the 
destruction  and  construction  of  the  tissues  rapidly  go  on,  so  creat- 
ing great  physical  vigour.  Thus  it  is  that  cold  climates  are  in- 
vigoration. 

Applied  locally,  cold  may  act  as  a  tonic  (see  Douche) ;  but  if  too 
long  continued,  or  excessive,  it  depresses ;  for,  by  contracting  the 
vessels  too  sharply  or  too  continuously,  it  lessens  the  supply  of 
blood  to  the  tissues,  and  thereby  diminishes  in  them  cell-growth 
and  tissue  change.  Intense  cold,  applied  tor  some  minutes,  will 
abolish  sensation,  and  in  this  way  becomes  an  anaesthetic ;  and, 
if  the  cold  is  too  long  continued,  the  part  will  die  and  become 
gangrenous. 

The  sudden  partial  application  of  cold  may  act  as  an  excitant.-r- 
A  cold  hand  applied  to  the  abdomen  excites  contractions  in  the 
parturient  womb.  Cold  water  smartly  sprinkled  on  the  face  of  a 
swooning  person  is  a  familiar  way  of  restoring  consciousness.  The 
same  treatment  will  help  to  establish  breathing  in  weak  or  appa- 
rently still-bom  children,  or  to  recover  persons  over-dosed  with 
chloroform,  or  narcotized  with  opium  or  tipple. 


THE  COLD  BATH,  INCLUDING  SEA-BATHING. 

Cold  water  may  be  applied  for  the  sake  of  its  moisture,  its  tem- 
perature, or  both  conjoined.  If  we  require  merely  moisture,  and 
temperature  is  of  no  consequence,  tepid  or  warm  water  is  both 
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preferable  and  more  agreeable.  Cold  water  is  generally  em- 
ployed to  abstract  heat  from  either  the  whole  surface  of  the  body, 
or  from  some  particular  part  of  it,  or  to  induce  general  or  local 
excitement  and  shock. 

Since  the  skin  absorbs  neither  the  water  of  the  bath,  whether  it 
be  warm  or  cold,  nor  any  substances,  soluble  or  insoluble,  which 
may  be  added  to  the  water,  it  follows  that  whatever  may  be  the 
effect  of  baths,  it  must  be  explained  by  their  direct  action  on  the 
skin.  Dr.  StilM,  indeed,  asserts  that  some  absorption  takes  place 
with  respect  to  substances  dissolved  in  the  cold  bath  though  not  in 
the  hot  bath ;  and  Dr.  Amory  confirms  this  statement  concerning 
bromides,  for  in  a  cold  bath,  he  says,  a  ''  small  amount  may  be 
absorbed,"  but  in  a  hot  one  of  96''  to  106*'  Fah.  none.  The  quan- 
tity absorbed,  however,  is  far  too  small  to  invalidate  the  foregoing 
general  statement. 

In  speaking  of  the  general  cold  bath,  we  shall  speak  mainly  of 
cold  sea-bathing,  this  being  a  far  more  powerful  medicinal  agent 
than  the  simple  cold  bath,  although,  indeed,  their  action  is  identical, 
the  difference  in  their  effects  being  one  merely  of  degree ;  and,  as 
we  proceed,  we  shall  point  out  how  these  differences  affect  the 
body. 

On  entering  a  cold  sea-bath,  there  is  at  first  a  sensation  of  de- 
pression, great  or  little,  according  to  the  coldness  of  the  water. 
The  skin  becomes  pale  and  shrivelled,  and  presents  the  familiar 
appearance  called  '*  goose-skin,"  a  condition  produced  by  the  con- 
traction of  the  skin,  and  the  consequent  protrusion  of  the  hair-roots 
and  follicles.  There  is  a  general  shivering,  some  blueness  of  the 
lips,  nose,  and  extremities,  considerable  reduction  of  the  tempera- 
ture of  the  skin,  quickened  pulse,  convulsive  and  sobbing  breathing 
as  the  water  rises  to  the  chest,  especially  when  the  bath  is  entered 
slowly.  The  system  soon  becoming  roused  to  meet  and  to  resist 
the  depressing  effects  of  cold,  in  a  few  seconds  a  sensation  of  gene- 
ral exhilaration  ensues.  The  skin  becomes  ruddy  and  glowing ; 
the  breathing  full  and  easy ;  the  pulse  rather  quick  and  strong ; 
the  spirits  exalted,  and  the  bather  feels  increased  vigour,  both  of 
mind  and  body.  If  he  quits  the  bath  now,  or  before  the  period  of 
exhilaration  ceases,  the  buoyant  condition  endures  more  or  less  for 
the  rest  of  the  day,  showing  that  the  bath  thus  acts  as  a  tonic  to 
the  system. 

On  the  other  hand,  if  the  bath  is  prolonged,  depression  again 
comes  on.  The  bather  feels  cold,  shivers,  becomes  blue  and  numb 
in  the  more  exposed  and  smaller  parts,  whence,  on  account  of  their 
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size,  warmth  is  more  readily  withdrawn,  and  he  is  seized  with  a 
sensation  of  depression  and  wretchedness.  Baths  prolonged  to  this 
injudicious  extent  often  produce  damaging  results,  which  may  con- 
tinue for  hours,  and  even  days,  sometimes,  indeed,  inflicting  serious 
injury  on  the  health,  especially  in  a  weak  or  growing  person.  For 
many  hours  after  the  bath  he  complains  of  general  langour,  with  a 
repugnance  to  exercise,  whether  of  body  or  mind;  his  temper  is  fret- 
ful and  morose,  the  circulation  feeble  and  languid,  with  sinking  at 
the  epigastrium,  loss  of  appetite,  chilliness  of  the  surface,  and  cold 
extremities.  It  need  scarcely  be  said  that  consequences  like  these 
are  to  be  carefully  avoided ;  yet  these  risks  will  often  be  encount- 
ered, unless  the  doctor  gives  specific  and  minute  directions,  so 
great  is  the  prevailing  ignorance  and  error  on  the  subject  of  bathing. 

If  the  exposure  in  the  cold  bath  is  continued  beyond  this  point,  or 
if  the  cold  is  severe,  its  effects  become  more  manifest ;  great  de- 
pression and  a  sensation  of  utter  misery  set  in,  followed  shortly  by 
heaviness  and  drowsiness,  which  deepen  sometimes  into  coma,  till 
a  kind  of  apoplectic  state  is  reached,  then  asphyxia  and  death  from 
paralysis  of  the  muscles  of  respiration. 

Baths  then,  on  the  one  hand,  judiciously  employed,  are  very 
powerful  tonics,  while  on  the  other,  if  unwisely  used,  they  induce 
great  depression  of  the  bodily  powers  and  produce  serious  mis- 
chief. The  superiority  of  sea-baths  has  been  placed  beyond  mere 
surmise  ;  for  direct  experiment  has  established  the  fact  that  a  sea- 
bath  acts  far  more  powerfully  on  tissue  metamorphosis  than  the 
simple  water-bath.  While  the  sea-bath  increases  the  process  both 
of  destruction  and  of  construction  of  tissue,  yet  that  of  construction 
is  in  excess  of  that  of  destruction,  with  the  effect  of  inducing  not 
only  increased  vigour  of  the  functions  of  the  body  but  an  actual 
augmentation  of  its  weight.  Sea-air,  it  is  true,  acts  in  the  same 
way,  so  that  it  is  difficult  to  determine  to  what  extent  improved 
health  results  from  sea  climate  or  sea-baths. 

The  cold  bath  is  almost  universally  employed  for  its  tonic  virtue. 
To  obtain  this  wished- for  result,  the  bath  should  be  discontinued  at 
the  time  it  causes  general  exhilaration,  for  the  system  then  appears  to 
be  roused  into  action  to  resist  the  depressing  influence  of  cold,  and 
if  at  this  point  the  bath  is  discontinued  the  general  healthful  stimu- 
lation persists ;  for,  whilst  taking  the  bath,  and  probably  for  some 
time  afterwards,  oxidation  of  the  tissues  is  increased,  the  blood  is 
purified  of  effete  products,  and  the  process  of  construction  and  de- 
struction of  tissue,  on  which  vigour  of  both  mind  and  body  depends, 
are  intensified. 
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Bathing"  therefore  increases  appetite,  improves  digestion  and  the 
assimilation  of  food.  The  bath,  then,  is  a  tonic  in  the  strictest 
sense  of  the  word. 

Used  in  accordance  with  the  rules  to  be  immediately  laid  down, 
the  good  effect  of  the  bath  soon  becomes  apparent,  and '  the  patient 
gains  in  weight,  his  complexion  becomes  ruddy  and  clearer,  his 
muscles,  especially  if  he  conjoins  exercise  with  the  baths,  acquire 
firmness  and  strength,  the  mental  debility  arising  from  deficient 
nutrition  of  the  nervous  system  speedily  passes  away,  and  he  soon 
recovers  mental  and  bodily  vigour. 

The  important  question  arises — How  can  we  best  obtain  these 
invigorating  effects  ? 

Our  object  clearly  is  to  secure  the  g^reatest  possible  amount  of 
stimulation,  and  to  ensure  as  long  as  possible  the  persistence  of  the 
increased  vigour  of  nutrition.  To  obtain  the  greatest  degree  of 
stimulation  we  must  duly  apportion  the  temperature  and  duration 
of  the  bath  to  the  patient's  strength ;  and  to  ensure  the  continuance 
of  nutritive  vigour  as  long  as  possible,  the  patient  should  leave  the 
bath  at  the  climax  of  general  exhilaration  and  stimulation,  avoiding 
carefully  the  onset  of  the  next  stage,  that  of  depression. 

The  bather,  if  very  weak,  manifests  but  little  functional  energy  to 
resist  the  depression  from  the  cold.  Indeed,  if  this  is  intense,  the 
stage  of  stimulation  may  not  come  on  at  all,  but,  depressed  from  the 
first,  the  patient  may  so  remain  for  a  long  time.  Injudicious  bath- 
ing often  seriously  injures^  and  even  endangers  the  lives  of  weakly 
persons. 

The  depressing  effects  of  a  cold  bath  are  proportioned  to  its  cold- 
ness and  duration.  The  colder  the  water,  the  greater  the  depression 
it  occasions — greater,  too,  when  the  water  is  in  motion  than  when 
at  rest.  Moreover,  the  longer  the  period  of  immersion  the  greater 
is  the  degree  of  depression. 

When  the  patient  is  weak  and  prostrated  by  illness,  the  bath 
must  not  be  too  cold,  nor  continued  too  long,  and  the  water  should 
be  at  rest.  Thus,  we  must  have  regard  to  the  strength  of  the 
patient,  the  temperature  of  the  water,  and  the  duration  of  the  bath. 

Here  it  will  be  convenient  to  consider  in  what  respect  sea-baths 
differ  from  simple  water-baths,  and  to  explain  the  tonic  superiority 
of  sea-baths. 

1st.  In  sea-water  various  ingredients  are  held  in  solution. 

2nd.  The  variations  in  temperature  of  sea-water,  in  the  varying 
seasons  of  the  year,  are  much  less  than  those  of  river-water. 

3rd.  While  the  sea  is  always  more  or  less  in  motion,  river- 
water  is  comparatively  at  rest. 
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The  salts  in  solution  are  supposed  to  act  as  invigorating  stimu- 
lants to  the  skin,  so  that  a  patient  unable  to  bathe  in  simple  water 
without  suffering  great  depression,  can  bathe  in  sea-water  with 
great  benefit.  Moreover,  as  the  sea's  temperature  never  falls  very 
low  in  winter,  sea-bathing  may  often  be  continued  late  in  the 
autumn,  or  even  into  the  early  winter  months. 

The  motion  of  the  waves  increases  the  depressing  effects  of  the 
bath,  but  if  the  bather  is  strong  enough,  it  also  increases  the  ensu- 
ing reaction ;  and  thus  the  commotion  of  the  waves,  while  more 
bracing  to  the  strong,  is  at  the  same  time  highly  exhilarating. 

These  gliding  principles  borne  in  mind,  we  shall  be  able  under 
all  circumstances  to  give  correct  answers  to  the  various  questions 
patients  may  put  to  us  concerning  bathing.  One  most  frequently 
asked  is — How  long  shall  the  bath  be  continued  ? 

Our  answer  must  be  regulated  by  the  strength  of  the  patient  and 
the  coldness  of  the  water.  If  the  water  is  cold,  or  the  patient  is 
very  weak,  we  must  at  first  forbid  out- door  sea-bathing  and  sub- 
stitute a  tejMd  bath,  the  temperature  of  which  should  be  slowly  re- 
duced until  that  of  the  sea  is  reached.  Then,  if  the  day  is  fine  and 
the  sea  calm,  the  bath  may  be  taken  in  the  open  air.  Though  it 
may  be  considered  safe  to  let  the  patient  bathe  in  the  sea,  yet  if  he 
is  very  weak  and  unaccustomed  to  bathing,  his  stay  there  must  be 
very  brief;  it  will  often  suffice  to  allow  two  or  three  waves  to  pass 
completely  over  him,  when  he  should  at  once  come  ashore  and 
wipe  himself  thoroughly  dry  using  plenty  of  friction  to  the  skin, 
for  which  purpose  Cash's  towels  are  well  adapted.  With  increas- 
ing strength,  and  becoming  accustomed  to  the  effects  of  the  water, 
he  may  continue  the  bath  for  a  longer  time,  but  it  is  seldom  advis- 
able for  a  convalescent  to  bathe  longer  than  from  five  to  ten 
minutes.  Some  patients,  nay,  even  some  healthy  persons,  can 
bear  a  sea-bath  only  every  other  day. 

llien  as  to  the  time  of  day  best  suited  for  bathing  the  greatest 
ignorance  pervails,  before  breakfast  being  currently  believed  to  be 
Che  best  time ;  yet  this  practice  is  not  without  risk  even  for  the  ro- 
*iust,  who  are  often  made  ailing  and  fatigued  by  it  for  the  rest  of 
the  day. 

Our  object  in  using  the  bath,  as  we  have  before  said,  is  to  obtain 
prolonged  and  energetic  stimulation.  We  must  therefore  choose 
that  time  when  the  body  is  most  refreshed,  invigorated,  and  nour- 
ished. These  conditions,  it  might  be  supposed,  would  co-exist  in 
the  early  morning  after  a  sound  and  refreshing  sleep.  It  must  be 
borne  in  mind,  however,  that  before  breakfast  the  body  has  under- 
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gone  a  fast  of  several  hours,  and  is  in  want  of  food,  without  which 
the  bodily  functions  may  very  readily  become  depressed.  In  fact 
only  a  robust  person  is  able  to  bear  a  sea-bath  before  breakfast. 

Thus  theory  and  practice  are  both  opposed  to  this  period  for 
bathing,  both  pointing  to  a  time  between  breakfast  and  dinner  as 
the  most  appropriate. 

This  leads  us  to  the  consideration  of  another  question ;  namely, 
after  a  meal,  how  long  a  time  should  pass  before  a  bath  may  be 
taken  ;  and,  after  a  bath,  what  time  should  pass  before  taking  food  ? 
Now  cold  bathing  produces  a  great  shock  to  the  skin  and  system 
generally;  and  any  powerful  mental  or  bodily  impression  will 
check  or  even  arrest  for  a  time  many  of  the  functions,  even  if  in 
active  operation.  This  is  the  case  with  digestion.  Any  great 
excitement,  it  is  well  known,  can  stay  this  process  more  or  less 
completely,  and  the  cold  bath  is  generally  sufficient  entirely  to 
arrest  it;  therefore,  before  the  bath,  an  adequate  time  should 
elapse,  so  as  to  permit  the  almost  complete  digestion  of  the  break- 
fast, that  is,  an  interval  of  about  three  hours.  Nor,  for  the  reasons 
just  pointed  out,  should  the  bath  be  taken  immediately  before  a 
meal ;  otherwise,  little  or  no  gastric  juice  is  secreted,  and  food  lies 
half-digested  in  the  stomach. 

And  for  a  reason  somewhat  similar,  the  bather  should  not  go  into 
the  water  whilst  under  the  influence  of  any  great  emotional  excite- 
ment. The  nervous  force  (on  which  there  appears  to  be  set  a  limit) 
being  directed  strongly  in  one  channel,  the  bath  will  not  produce 
nervous  stimulation,  so  that  the  patient  will  feel  languid,  cold, 
shivering,  and  depressed.  Obviously,  for  the  same  reason,  child- 
ren must  be  coaxed,  not  dragged  into  the  water  against  their  will. 
In  early  life  there  is  often  much  terror  of  bathing ;  and  if,  in  spite 
of  this,  the  child,  while  screaming  with  fright,  is  forcibly  dragged 
into  the  sea,  very  ill  effects  may  follow ;  for,  missing  the  stage  of 
stimulation,  the  child  may  remain,  often  for  days,  depressed  and  ill. 

Is  there  any  age  rendering  sea-bathing  dangerous,  and  to  be 
prohibited  ? 

It  is  generally  accepted  that  young  children, — say  under  two 
years  of  age, — being  very  impressionable,  ought  not  to  undergo 
the  shock  of  a  cold  sea- bath.  At  the  other  extreme  of  life,  when 
the  enfeebled  powers  of  the  body  are  incapable  of  strong  reaction, 
sea-bathing  is  inadmissible,  for  it  is  as  well  known  that  in  old 
people  the  heat-forming  force  is  much  reduced.  Moreover,  un- 
due vascular  excitement  may  prove  dangerous ;  the  vessels  in  the 
aged,  often  brittle  through  degeneration,  are  in  danger  of  giving 
way,  and  thus  under  any  unusual  strain  causing  apoplexy. 
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The  foregoing  remarks  imply  that  fatigue  is  a  condition  strongly 
adverse  to  cold  bathing.  Even  if  other  conditions  are  favourable, 
it  is  seldom  advisable  for  weakly  persons  to  take  a  bath  on  the  day 
following  their  arrival  at  the  sea-side.  They  should  wait  till  all 
fatigue  has  passed  away. 

Does  pregnancy  forbid  sea-bathing  ? 

If  a  woman  has  miscarried  or  aborted,  or  if  of  an  excitable  tem- 
perament, baths  may  be  expected  to  do  harm ;  and  in  far  advanced 
pregnancy  a  sea-bath  may  perhaps  produce  abortion.  But  under 
other  circumstances,  and  with  due  regard  to  the  conditions  pre- 
viously laid  down,  bathing  will  benefit  both  mother  and  child.  Nor, 
if  accustomed  to  the  practice,  need  a  woman  discontinue  bathing  at 
Che  menstrual  period,  although  it  is  always  inadvisable  to  begin  at 
such  a  time,  since  the  shock  may  check  or  arrest  the  secretion,  and 
thus  induce  perhaps  many  months  of  amenorrhoea. 

In  the  choice  of  coast,  and  the  time  of  year,  we  must  have  regard 
to  the  condition  of  the  patient.  If  not  very  weak,  with  the  health 
only  a  little  undermined,  then  a  rugged  coast,  where  the  sea  is 
rough  and  boisterous,  should  be  recommended.  However,  should 
the  health  be  much  broken,  then  a  smooth  sea  is  preferable,  and, 
in  a  cold  climate,  the  summer  is  the  only  suitable  time. 

Exercise  taken  while  bathing  soon  induces  fatigue  and  even 
exhaustion;  whereas  weakly  patients  must  be  cautioned  to  be 
moderate  in  this  respect.  Another  evil  should  be  guarded 
against:  on  leaving  the  bath,  a  patient  invigorated  by  it  is  in 
danger  of  taking  too  much  exercise,  fatiguing  himself,  and  so 
counteracting  the  bath's  good  effect.  The  amount  of  exertion 
permitted  must  be  strictly  in  accordance  with  the  patient's  condi- 
tion, who,  if  very  weak,  should  take  only  horse  or  carriage 
exercise. 

A  course  of  sea-bathing  sometimes  causes  the  hair  to  fall  off 
abundantly,  naturally  exciting  much  anxiety,  especially  in  women. 
Their  fears,  however,  may  be  quieted  by  the  assurance  of  a  rapid 
new  growth.  Other  troubles  may  arise.  Bathing  sometimes  in- 
duces constipation,  more  or  less  obstinate;  but  this  need  not  lead 
to  the  discontinuance  of  the  bath.  The  constipation  should  be  re- 
moved by  exercise,  regulated  diet,  or,  these  failing,  by  purgatives. 
Dyspepsia  and  diarrhoea  also  sometimes  occur  during  sea-bathing. 
The  bather  should  be  discreet  as  to  the  hour  of  the  bath,  the  time 
spent  therein,  and  if,  notwithstanding  every  care,  dyspepsia  or 
diarrhoea  continues,  the  bath  must  be  temporarily  or  permanently 
discontinued.  In  fact,  sea-air  alone  will,  in  some  constitutions, 
induce  these  disorders. 
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Restlessness  at  night  is  sometimes  attributed  to  sea-bathing. 
Many  people,  no  doubt,  find  that  living  too  near  the  sea-shore  often 
produces  broken  and  sleepless  nights.  On  the  shores  of  the 
Mediterranean,  especially  along  the  Riviera,  this  is  notably  the 
case.  On  removal  inland,  a  mile  or  thereabouts,  this  restlessness 
vanishes;  for  instance,  sleep  unattainable  at  Cannes  itself  is  secured 
at  Cannet  a  mile  or  so  inland.  Broken  rest  may  often  be  traced 
to  dietetic  irregularities,  or  to  late  hours.  A  late  and  heavy  meal 
will  sometimes  cause  restlessness,  whilst  a  good  night  will  follow 
an  early,  light,  and  digestible  repast.  Some  patients  mar  their 
rest  by  taking  stimulants  shortly  before  bedtime,  while,  on  the 
other  hand,  others  cannot  sleep  without  a  "nightcap." 

A  bather  should  plunge  into  the  waves  at  once,  and  on  no  account 
stand  undressed  and  hesitating  till  he  becomes  cold  and  shivers.  It 
is  a  common  and  pernicious  error  to  suppose  that  it  is  necessary  to 
be  well  cooled  down  before  plunging  into  the  bath.  If  needful,  a 
short,  brisk  walk  should  be  taken  just  before  the  bath,  to  warm  the 
surface  and  extremities. 

The  effect  of  cold  is,  in  proportion  to  its  degree,  to  lessen  the  per- 
spiration.  A  cold  bath  at  first  checks  perspiration,  but  soon  after- 
wards this  secretion  becomes  considerably  augmented,  and  in  a 
greater  degree  after  sea  than  after  simple  water-bathing.  Driven 
from  the  skin,  the  blood  flows  into  and  fills  the  internal  organs,  and 
the  kidneys  partaking  of  this  congested  state,  probably  explains 
the  frequent  and  transitory  occurrence  of  a  small  quantity  of  albu- 
men in  the  urine,  during  the  bath. 

The  effects  of  cold  baths  on  tissue  change  have  already  been 
pointed  out,  and  the  observations  on  this  subject  will  be  supple- 
mented and  confirmed  in  those  we  have  now  to  make  relating  to 
the  influence  of  sea-baths  on  the  constituents  of  the  urine.  Baths 
augment  the  quantity  of  urea  or  sulphuric  acid  of  the  urine» 
Whether  this  increase  exceeds  the  limits  of  the  natural  healthy 
variations,  and  whether  the  experiments  are  sufficiently  numerous 
to  prove  it,  has  been  called  in  question.  It  is  not  to  be  expected 
that  the  tissue  change  would  at  once  be  greatly  augmented  nor 
that  the  increase  at  any  time  would  exceed  the  maximum  amount  of 
health ;  consequently  the  increase  of  urea  in  its  turn  would  not 
exceed  the  maximum  quantity  excreted  in  health.  But  surely,  if 
for  some  time  the  excretion  of  urea  is  maintained  at  its  maximum, 
this  single  fact  would  alone  establish  the  influence  of  baths,  so  far 
as  they  could  be  expected  to  operate,  and  would  show  that  sea- 
bathing increases  disintegration  of  the  nitrogenous  tissues. 
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The  effect  of  sea-baths  to  promote  tissue  chang-e,  and  to  increase 
the  separation  of  urea  by  the  kidneys,  may  be  also  demonstrated  in 
another  way. 

The  increased  consumption  of  food  induced  by  the  use  of  cold 
baths,  must  be  stored  up  either  in  the  body  or  be  separated  from  it 
by  the  kidneys  as  urea.  Now  although  the  weight  of  the  bather 
undoubtedly  increases,  still  this  augmentation  is  not  commensurate 
Hith  the  increase  of  ingested  nitrogenous  matters;  there  must  be, 
therefore,  under  these  circumstances,  an  additional  separation  of 
urea  by  the  kidneys ;  but  if  the  prevalent  idea  is  correct,  that  all 
nitrogenous  matters  must  first  be  transformed  into  tissue  before 
their  disintegration  and  reduction  to  urea,  it  follows  that  sea-bath- 
ing likewise  promotes  tissue  change. 

Beneke's  observations  lead  to  the  same  conclusion.  When  food 
was  taken,  just  sufficient  to  maintain  the  weight  of  the  body  at  a 
fixed  point,  he  found  that  baths  immediately  reduced  the  weight  of 
the  body,  a  loss  certainly  due  to  heightened  disintegration  of  the 
tissues.  But  this  increased  consumption  of  the  tissues  being  ac- 
companied by  increased  appetite,  and  by  increased  assimilation, 
more  food  is  taken,  and  his  body  gained  in  weight.  Baths, 
it  was  said,  increase  the  quantity  of  uric  acid,  although  this  is 
lessened  by  sea-air;  but  on  this  point  observations  are  as  yet 
insufficient. 

The  urinary  water  is  temporarily  and  often  greatly  increased, 
though  the  whole  day's  urine  is  lessened  in  quantity,  probably 
owing  to  the  subsequent  excessive  elimination  by  the  skin.  In 
Beneke's  observation  the  intestinal  secretions  were  also  large,  so 
some  water  may  have  escaped  in  this  way. 

It  is  scarcely  necessary  to  occupy  much  space  with  a  narration 
of  the  cases  likely  to  derive  benefit  from  sea-bathing.  In  chronic 
illness  attended  by  debility,  sea-bathing  yields  the  best  results; 
bat  it  is  especially  useful  to  those  recovering  from  acute  diseases, 
and  to  persons  whose  health  has  been  broken  by  over-work,  by 
residence  in  towns,  by  sedentary  employment,  or  by  injurious 
excesses.  It  is  a  question  of  much  importance  whether  phthisi- 
cal persons  should  take  sea-baths,  and  our  answer  must  be  quali- 
fied by  the  circumstances  of  the  case.  When  the  disease  is  chronic, 
with  little  or  no  elevation  of  temperature,  (little  or  no  fever),  when 
indeed  the  case  is  one  of  fibroid  degeneration  of  the  lungs,  without 
active  deposition  of  tubercle  or  scrofulous  pneumonia,  sea-baths 
may  be  permitted,  due  regard  being  paid  to  the  rules  just  laid 
down. 
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ON  PACKING  WITH  THE  WET  SHEET. 

Packing  with  the  cold  wet  sheet,  although  at  present  but  seldom 
employed  outside  hydropathic  establishments,  is  undoubtedly,  in 
many  diseases,  a  very  efficacious  treatment. 

Dr.  Johnson,  in  his  work  on  hydropathy,  directs  the  patient  to  be 
placed  on  a  mattress  with  a  pillow  to  support  his  head;    then, 
"  upon  the  mattress,  and  extending  over  the  pillow,  two  blankets 
are  spread,  and  over  this  a  sheet  wrung  out  as  dry  as  possible  with 
cold  water.     The  patient  lies  down  on  his  back,  perfectly  un- 
clothed,  with  his  head  comfortably  placed  on   the  pillow;    an 
attendant  now   approaches,   say  on  the  patient's  left,   and  first 
puckering  the  blanket  from  the  back  of  the  head  down  to  the 
back  of  the  neck,  reaches  across  his  chest,  seizes  the  right  upper 
corners  oif  the  blanket,  and  brings  them  tightly  across  under  the 
chin  to  his  own  side  (the  left),  and  tucks  them  well  and  evenly 
under  the  left  shoulder,  where  it  joins  the  root  of  the  neck,  and 
under  the  point  of  the  same  shoulder.     He  now  reaches  across 
the  body  again,  and  brings  over  all  the  rest  of  the  right  sides  of 
the  blankets  to  the  left  side  of  the  patient,  and  then  proceeds  to 
tuck  them  well  and  evenly  under  the  left  side,  beginning  where  he 
left  off,  at  the  point  of  the  shoulder,  and  proceeding  quite  down  to 
the  heels.    The  patient  is  now  entirely  enveloped  in  one  half  of  the 
blankets,  and  the  attendant  finishes  the  operation  by  passing  over 
to  the  right  side  of  the  patient,  and  then  proceeding  to  tuck  the  left 
sides  of  the  blanket  under  the  right  side  precisely  in  the  same  man- 
ner, as  we  have  seen  him  tuck  the  right  sides  of  the  blanket  under 
the  left  side  of  the  patient.    The  attendant,  standing  on  the  right 
side  of  the  patient's  legs,  finally  insinuates  his  left  hand  under  the 
backs  of  the  ankles,  lifts  them  up,  and  then  with  his  right  hand 
turns  back  the  lower  ends  of  the  blankets  under  the  heels."    The 
wet  sheet  should  reach  to  the  ankles,  and  "be  wide  enough  to 
overlap  in  front  of  the  body  about  eight  or  twelve  inches ;    over 
the  whole  four  or  five  blankets  placed,  and  pressed  down  close  to 
the  sides." 

This  pack  is  useful  in  specific  fevers  and  acute  inflammatory 
diseases.  It  has  long  been  employed  in  scarlet  fever,  and  should 
be  used  from  the  beginning  and  throughout  its  course.  In  mode- 
rate attacks,  it  is  sufTicient  to  pack  the  patient  from  thirty  to  fifty 
minutes ;  but  if  the  fever  is  very  high,  if  the  rash  comes  out  slowly, 
imperfectly,  and  of  a  dull  colour,  if  the  patient  is  restless  and  wan- 
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dering',  the  packing  must  be  continued  an  hour  or  longer,  and  be 
repeated  three  or  four  times  a  day.  This  treatment  develops  the 
rash,  greatly  reduces  the  fever,  quiets  the  pulse,  renders  the  skin 
moist  and  comfortable,  and  abates  the  restlessness  and  wandering. 
A  short  time  after  the  application  of  the  wet  sheet,  a  patient,  pre- 
viously restless  and  wandering,  commonly  falls  into  a  quiet  re- 
freshing- sleep,  and  awakes  calm  and  free  from  delirium.  Its 
influence  on  the  pulse  and  temperature  is  striking ;  the  pulse  in 
a  few  hours  falling  fifteen  to  twenty  beats  in  the  minute ;  a  re- 
petition of  the  packing  greatly  reduces  the  fever.  The  packing  is 
especially  indicated  on  suppression  or  recession  of  the  rash,  when 
serious  symptoms  are  apt  to  arise ;  the  cold  sheet  will  then  bring 
out  a  brilliant  rash,  followed,  generally,  by  immediate  improve- 
ment in  the  patient's  condition.  It  has  been  recommended  to 
dash  two  or  three  pailfuls  of  cold  water  over  the  patient  after 
each  packing.  During  the  whole  course  of  the  fever,  a  cold  wet 
compress,  renewed  every  three  hours,  should  be  worn  round  the 
throat;  and  if,  on  the  decline  of  the  fever,  the  tonsils  remain 
large,  or  there  is  chronic  inflammation  of  the  fauces  or  larynx, 
this  application,  renewed  less  frequently,  or  applied  only  at  night, 
should  be  continued  till  these  morbid  conditions  cease.  The  com- 
press should  be  composed  of  linen  several  times  folded,  and  fast- 
ened round  the  throat  by  another  piece  of  folded  dry  linen.  Cold 
packing  is  beneficially  employed  in  other  fevers,  and  in  acute 
inflammations,  as  measles,  small-pox,  pneumonia,  pleurisy,  rheu- 
matism, and  gout. 

In  acute  rheumatism,  when  the  pain  forbids  the  patient  to  be 
moved,  the  front  of  the  body  only  should  be  packed,  and  a  wet 
cold  compress,  renewed  every  two  or  three  hours,  should  be 
wrapped  round  each  of  the  painful  joints.  If  the  prejudices  of 
the  patient's  friends  prevent  the  use  of  the  cold  sheet,  the  body 
should  be  sponged  with  tepid  or  cold  water  several  times  a  day, 
and  if  the  perspiration  is  abundant  and  foul,  soap  should  be  used. 
In  addition  to  sponging,  the  wet  cold  compress,  as  previously  de- 
scribed, should  be  applied  to  the  painful  joints.  There  can  be  no 
question  of  the  superiority  of  this  treatment  over  that  of  swathing 
the  patient  in  flannel  clothes,  and  covering  him  in  blankets  to  make 
him  sweat.  To  avoid  the  supposed  danger  of  catching  cold,  these 
woollen  clothes  are  worn  day  after  day,  till,  saturated  with  putre- 
fying perspiration,  the  stench  sickens  and  de-appetizes  the  patient, 
and  a  crop  of  irritating  miliary  vesicles  is  engendered,  which  breaks 
the  patient's  sleep. 
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In  pneumonia  some  pack  the  chest  only,  and  renew  the  cold 
applications  hourly,  or  even  oftener ;  a  mode  of  treatment  which 
is  said  to  remove  the  pain,  quiet  the  pulse,  calm  the  breathing, 
and  reduce  the  fever. 

When,  as  often  happens,  the  patient's  friends  object  to  the  cold 
packing  through  fear  of  "inflammation,"  or  of  "turning  the  disease 
inwards,"  the  sheet  may  be  wf ung  out  in  tepid  water,  and  by  the 
time  it  is  spread  for  the  reception  of  the  patient,  it  will  be  suffi- 
ciently cooled  to  answer  the  purpose. 

A  pedestrian,  after  great  exertion,  will  find  it  an  agreeable 
restorative,  preventing  stiffness  and  aching  of  the  muscles,  to 
strip  and  wrap  himself  in  a  dripping  wet  cold  sheet,  well  rub- 
bing himself  afterwards ;  but  if  stiffness  still  remains,  a  few  drops 
of  tincture  of  arnica  taken  internally  will  remove  it. 

Cold  or  tepid  packing  is  useful  in  the  summer  diarrhoea  of 
children. 


THE  INFLUENCE  OF  COLD  BATHS  IN  FEVERS. 

The  elaborate  investigations  regarding  the  action  of  cold  applica- 
tions in  fevers,  made  during  the  last  fifteen  years  in  Germany, 
induce  me  to  devote  a  separate  chapter  to  this  important  subject. 

These  investigations  confirm  the  conclusions  of  Currie  and  Jack- 
son, and  give  precision  to  our  knowledge  concerning  the  employ- 
ment and  effects  of  cold  to  the  surface.  This  treatment  has  been 
employed  in  typhus,  typhoid,  and  scarlet  fevers,  measles,  and  other 
febrile  diseases.  More  recently.  Dr.  Wilson  Fox  and  others  have 
cured  patients  suffering  from  the  hyperpyrexia  occasionally  ob- 
served in  rheumatic  fever,  a  condition,  owing  to  its  sudden 'onset 
and  rapid  course,  hitherto  regarded  as  almost  necessarily  fatal. 

Many  of  the  symptoms,  and  therefore  the  dangers,  of  fevers, 
depend  in  great  measure  on  the  elevation  of  the  temperature.  The 
effects  of  fever,  whether  specific  or  inflammatory,  are  due  either 
to  elevation  of  the  temperature,  to  the  specific  cause  of  the  fever, 
or  to  the  inflammation.  The  symptoms  common  to  all  fevers  are 
due  simply  to  the  elevated  temperature  of  the  body,  whilst  the  cha- 
racteristic symptoms  are  due  either  to  the  specific  poison,  or  to  the 
inflammation.  This  increase  of  temperature  affects  the  organs  in  a 
twofold  manner;  in  the  first  place,  it  perverts,  depresses,  or,  if  the 
rise  is  very  high,  abolishes  function;    and,  in  the  second  place. 
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produces  fatty  degeneration,  or,  as  it  is  termed,  parenchymatous 
deg-eneration  of  all  the  tissues. 

That  the  common  symptoms  of  fever,  as  headache,  delirium, 
quick  pulse,  dry  skin,  and  g^eneral  weakness,  are  due  to  the 
heightened  temperature,  is  well  shown  by  the  effects  of  a  treat- 
ment which  will  reduce  this  abnormal  temperature;  that  is,  by 
the  aid  of  the  cold  bath  or  quinia,  we  lower  the  temperature  to 
the  normal  standard,  and  then  these  pyrexial  symptoms  at  once 
disappear. 

Fatty  degeneration  of  the  tissues  sets  in  during*  the  progress  of  a 
fever,  especially  when  prolonged.  This  degeneration  has  been 
observed  more  particularly  and  fully  in  the  liver,  kidneys,  heart, 
blood-vessels,  and  voluntary  muscles.  This  fatty  degeneration  is 
in  all  probability  due  to  the  fever,  for  the  degree  and  extent  of  the 
changes  correspond  in  amount  to  the  degree  and  duration  of  the 
elevation  of  temperature;  and  similar  changes  occur  when  the 
temperature  of  an  animal  is  raised  by  keeping  it  in  a  warm 
chamber.  The  cells  of  the  liver  and  kidneys  become  cloudy, 
then  granular,  till  the  nucleus  becomes  obscured,  and  the  entire 
cell  distended  with  granules,  and,  in  the  case  of  the  liver,  the 
cells  contain  an  excess  of  fat,  and  ultimately  many  cells  burst 
and  perish.  The  muscular  tissue  of  the  heart  and  of  the  voluntary 
muscles  becomes  granular,  then  fatty,  and  in  severe  cases  their 
fibres  undergo  extensive  destruction. 

These  effects  of  high  temperature,  the  symptoms  and  the  deterio- 
rating changes,  can  obviously  be  combated  only  by  means  which 
either  lower  or  prevent  the  undue  development  of  body-heat.  Fore- 
most amongst  these  means  must  rank  cold  baths.  Employed  early 
enough,  they  obviate  the  immediate  depressing  effect  of  the  tem- 
perature on  the  tissues,  and  prevent  the  oncoming  of  parenchyma- 
tous degeneration.  Thus  they  reduce  the  frequency  of  the  pulse, 
streng^en  the  heart,  and  so  avert  danger  from  failure  of  the  heart, 
and  from  hypostatic  congestion.  They  tend  likewise  to  prevent 
delirium,  and  to  produce  sound  and  refreshing  sleep ;  to  improve 
digestion  and  assimilation,  and  to  promote  the  general  nutrition  of 
the  body,  and  thus  to  ward  off  or  to  lessen  the  risk  of  bed-sores 
and  exhausting  suppuration.  The  period  of  convalescence,  though 
some  deny  this,  is  shortened  by  promoting  assimilation,  and  thus 
preventing  parenchymatous  degeneration.  It  is  true  that  the 
specific  poison  of  some  fevers,  as  typhoid  or  typhus,  will  itself 
probably  in  some  degree  affect  the  heart,  brain,  and  functions 
generally;    but  that  the  depression  of  the  heart  and  brain   is 
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mainly  due  to  the  elevated  temperature,  is  shown  by  the  great 
abatement  of  the  symptoms  referable  to  these  organs  when  the 
temperature  is  reduced;  though,  indeed,  it  may  be  plausibly  urged 
that  without  elevation  of  temperature,  the  specific  poison  cannot  be 
formed,  and  hence,  anti-pyretic  treatment  will  likewise  obviate  its 
depressing  effects. 

Cold  bathing  is  applied  in  various  ways,  by  means  of  the  general 
cold  bath,  affusion,  packing,  sponging,  and  by  the  use  of  ice. 

Brand,  to  whom  the  revival  of  this  hydropathic  treatment  is 
chiefly  due,  has  employed  it  largely  in  typhoid  fever.  In  mild 
cases  he  uses  cold  wet  compresses,  or  frequent  washing  with  cold 
water,  or  repeated  packings  in  a  cold  wet  sheet,  or  a  warm  bath 
gradually  cooled.  In  severe  cases  he  recommends  affusion,  the 
shower-bath,  or  the  general  cold  bath.  He  generally  places  the 
patient  in  a  silz  bath,  and  pours  water  of  50*  to  55**  Fah.  over  his 
head  and  shoulders,  for  ten  or  fifteen  minutes,  wraps  him  after- 
wards unwiped  in  a  sheet,  and  covers  him  over  with  a  coverlet, 
and  to  his  chest  and  stomach  applies  compresses  wrung  out  of  iced 
water ;  but  if  the  patient  complains  of  the  cold  he  covers  the  feet 
more  warmly  or  applies  hot  bottles  to  them. 

Hagenbach  employs  a  general  cold  bath  of  68°  to  77**  Fah.  for 
ten  or  twenty  minutes,  and  if  there  is  much  delirium,  or  coma,  he 
at  the  same  time  pours  cold  water  over  the  patient's  head.  He  dis- 
approves the  frequent  cold  washings  and  packings,  asserting  that 
they  abstract  but  little  heat  and  that  they  fatigue  the  patient. 

The  method  employed  by  Ziemssen  and  Immerman  is  the  most 
agreeable  to  the  patient,  and  being  equally  efficient,  it  is  the  treat- 
ment most  likely  to  be  generally  adopted.  They  immerse  a  patient 
in  a  bath  of  95°,  and  in  the  course  of  twenty  to  thirty  minutes  grad- 
ually cool  it  to  60°  Fah.  by  the  addition  of  cold  water.  This  bath 
is  agreeable  to  fever  patients.  These  observers  do  not  employ 
affusion,  since  the  patient  much  dislikes  it,  nor  cold  compresses, 
since  these  do  not  affect  the  rectal  temperature.  Cold  packings 
they  find,  however,  do  reduce  the  temperature  of  the  rectum. 
For  young  children  and  old  persons,  the  severity  of  the  appli- 
cation must  be  apportioned  to  the  strength  of  the  patient.  Brand 
wraps  a  child  in  a  wet  sheet,  and  placing  it  on  a  table  pours  cold 
water  over  its  head.  For  children,  and  the  aged,  Hagenbach 
employs  for  half  an  hour  a  warm  bath,  gradually  cooled  by  the 
addition  of  cold  water  to  86°  or  75"  Fah.  Weakly  patients  should 
be  well  rubbed  on  leaving  the  bath.  Hagenbach  adopts  this  treat- 
ment whenever  the  temperature  rises  above  102°  Fah.,  while  Brand 
recommends  it  whenever  the  temperature  mounts  above  103°  Fah. 
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In  private  practice,  I  find  the  assiduous  application  of  cold  cloths 
wrung'  out  of  ice-cold  water  more  convenient  than  the  use  of  the 
general  cold  bath.  This  plan,  if  effectually  carried  out,  promptly 
reduces  the  temperature.  Thus,  by  the  method  I  am  about  to 
describe,  I  have  seen  the  temperature  in  hyperpyrexia  reduced  in 
two  or  three  hours  from  107®  to  loi®,  or  even  lower. 

Dip  four  napkins,  or  small  towels  into  iced  water,  and  wring* 
them  nearly  dry,  so  that  they  may  not  drip  and  wet  the  bed,  then 
apply  them  one  below  the  other  from  the  chest  downwards.  As 
soon  as  the  four  cloths  are  disposed  over  the  chest  and  abdomen, 
re-dip  and  re-wring  the  uppermost,  then  the  second,  third,  and 
fourth,  seriatim,  then  the  first  again,  and  so  on  continuously. 
Supplementary  napkins  to  the  head,  thighs,  and  arms,  will  of 
course  still  more  quickly  lower  the  temperature;  and,  indeed, 
should  be  employed  to  a  big  and  stout  patient,  since  large  quan- 
tities of  heat  have  to  be  withdrawn  through  the  bad  conducting 
fatty  layer  beneath  the  skin.  If  the  napkins  are  incessantly 
changed,  this  method  is  most  efficacious,  and  is  often  highly 
agreeable  to  the  patient,  being  in  this  respect  superior  to  the 
general  cold  bath,  which  is  usually  very  disagreeable. 

The  repetition  of  the  processes  must  be  regulated  by  the  subse- 
quent course  of  the  fever.  If  in  three  or  four  hours  the  tempera- 
ture again  rises  to  103",  Brand  repeats  the  affusion.  In  most  cases 
he  finds  that  six  affusions  are  enough,  and  afterwards  he  applies 
cold  cloths  wrung  out  of  water  at  60°  Fah.  two  or  three  times  a 
day;  these  applications,  provided  the  temperature  does  not  rise 
higher  than  100*  Fah.,  beihg  made  smaller  and  applied  less  fre- 
quently as  the  case  progresses.  In  very  severe  cases  the  affusion 
must  be  employed  every  two  hours.  When  the  patient  is  comatose 
and  the  foregoing  treatment  fails  to  restore  consciousness,  Brand 
applies  a  cold  affusion  of  45**  Fah.  to  the  head  every  half  hour. 

Dr.  Stohr  recommends  the  continuance  of  this  treatment  in 
typhoid  fever  to  the  middle  of  the  third  week ;  but  it  may  be  re- 
quired longer,  and  here  the  thermometer  is  the  test. 

Ziemssen  and  Immerman  find  that  with  their  plan  four  or  five 
baths  are  necessary  the  first  day,  and  that  subsequently  two  or 
three  daily  will  suffice,  the  repetition,  however,  being  regulated 
by  the  information  afforded  by  the  thermometer.  They  prescribe 
the  bath  at  6  a.m.,  and  i  to  3  p.m.,  and  at  7  p.m.  Ziemssen  and 
Immerman  found,  as  might  be  expected,  that  in  typhoid  the  degree 
of  cooling  and  its  duration  differed  according  to  the  patient's  age, 
and  the  severity  of  the  case.     Thus  they  find  the  usual  reduction 
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is  3*6''  Fah.  in  children,  and  2*5°  Fah.  in  adults.  In  severe  adult 
cases,  however,  the  temperature  falls  only  r8®  Fah.,  and  the  effect 
of  the  bath  is  least  evident  in  cases  where  the  morning  remission 
is  slight  In  severe  infantile  cases  they  found  that  the  tempera- 
ture recovers  its  former  height  in  six  hours,  in  adult  cases  of 
moderate  severity  in  seven  hours,  and  in  severe  adult  cases  in  six 
hours  and  a  half,  and  in  cases  with  slight  morning  remissions  in 
three  hours. 

A  single  bath  often  effects  a  considerable  reduction  of  the  febrile 
temperature.  Thus  Mosler  reduces  the  temperature  in  a  case  of 
typhoid  to  7®  Fah.,  and  Dr.  Wilson  Fox,  in  one  of  his  interesting 
cases  of  rheumatic  hyperpyrexia,  12*4*'  Fah. 

Dr.  Wilson  Fox's  exact  and  continuous  observations  on  some 
cases  of  rheumatic  hyperpyrexia,  add  precision  to  our  knowledge 
of  the  effects  of  cold  baths.  He  has  shown  that  the  fall  of  tempera- 
ture continues  every  six  or  more  degrees,  forty  or  fifty  minutes 
after  the  discontinuance  of  the  bath.  It  is  important,  therefore,  to 
observe  the  temperature  in  the  rectum  while  the  patient  is  in  the 
bath,  and  to  remove  him  before  the  heat  is  too  far  reduced,  lest  too 
great  a  withdrawal  of  it  might  lead  to  collapse.  This  indeed  ap- 
pears sometimes  to  occur,  for  we  read  of  cases  becoming  cyanotic, 
although  German  observers  aver  that  this  is  not  important,  and 
advise  in  such  a  case  the  application  of  warm  bottles  to  the  extre- 
mities. Still  I  am  convinced  that  it  is  important  to  avoid  depress- 
ing to  this  hazardous  extent,  as  I  have  seen  a  child,  suffering  from 
scarlet  fever,  killed  by  an  over- energetic  employment  of  cold. 

German  observers  show  conclusively  that  this  treatment  greatly 
reduces  the  mortality  of  typhus  and  typhoid  fever.  Thus  Brand 
treated  170  cases  of  typhus,  and  Bartels  treated  thirty  cases  of 
typhoid  without  a  single  death.  The  mortality  of  Hagenbach's 
typhus  patients  was  five  per  cent,  provided  the  cases  were  treated 
early,  and  Dr.  Stohr  reduced  the  mortality  of  his  patients  from 
thirty  to  six  per  cent.;  and  the  results  he  thinks  would  have  been 
still  more  favourable  could  he  have  treated  some  of  his  cases 
earlier.  Liebermeister  lessened  his  mortality  from  twenty-seven 
to  eight  per  cent. 

Notwithstanding  the  enthusiastic  laudation  of  the  cold-bath  treat- 
ment of  fevers  by  German  writers,  this  plan  has  found  but  scant 
favour  in  this  country.  If  there  is  reason  to  hesitate  whether  we 
should  treat  the  acute  specific  fevers  or  inflammatory  fever  by  this 
heroic  method,  there  can  be  no  question  respecting  its  great  value 
in  the  treatment  of  hyperpyrexia.     This  most  dangerous  condition 
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generally  arises  from  rheumatic  fever,  and  to  it,  no  doubt,  most  ot 
the  fatal  cases  of  rheumatism  are  attributable.  It  may  occur,  how- 
ever, in  the  course  of  any  fever ;  and  may,  indeed,  seize  a  person 
apparently  in  perfect  health.  The  first  case  of  hyperpyrexia  ever 
recorded  occurred  whilst  I  was  resident  officer  at  University  Col- 
lege Hospital,  and  this  was  an  instance  of  a  sudden  attack  in  a 
woman  who  had  recovered  from  rheumatic  fever,  and  was  on  the 
point  of  leaving  the  hospital  apparently  in  fair  health.  On  being- 
called  to  her  assistance  I  was  surprised  at  the  pungent  burnipg 
heat  of  her  skin,  and  to  my  astonishment  found  her  temperature 
to  be  I lO**,  and  a  little  later  in®.  She  died  in  eight  hours.  This 
phenomenon,  so  startling  then  when  hyperpyrexia  was  unheard  of, 
has  been  noticed  in  hundreds  of  cases.  Hyperpyrexia  not  un- 
commonly attacks  children  just  previously  in  apparent  good  health. 
I  have  often  seen  children  in  severe  convulsions,  and  have  found 
their  rectal  temperature  107"  and  108°  Fah.  The  hyperpyrexia 
may  have  been  due  to  the  onset  of  an  acute  specific  fever  or  of  an 
acute  inflammation,  but  as  these  children  all  died  it  was  impossible 
to  ascertain  the  cause  of  the  onset  of  the  fatal  hyperpyrexia. 
Ordinarily,  no  doubt,  hyperpyrexia  occurs  in  the  course  of  a  fever, 
and  generally,  perhaps,  when  the  temperature  runs  very  high,  but 
this  by  no  means  rarely  comes  on  in  rheumatic  fever  when  the 
fever  is  moderate  and  the  symptoms  mild.  In  a  typical  case  of 
hyperpyrexia  the  temperature  rapidly  rises,  reaching  in  the  course 
of  a  few  hours  iio^  112**,  or  even  higher.  This  severe  fever  per- 
turbs and  depresses  the  functions.  At  first  the  patient  is  restless 
and  delirious ;  the  delirium  being  either  slight  or  so  decided  that 
he  must  be  restrained.  Sometimes  before  delirium  the  patient  be- 
comes blind.  The  delirium  soon  subsides,  he  becomes  quite  un- 
conscious ;  the  pulse,  at  first  full  and  bounding,  becomes  exceedingly 
frequent  and  feeble ;  the  respirations  are  much  hurried ;  the  skin 
is  generally  dry ;  but  it  may  be  drenched  in  sweat.  Then  the 
coma  deepens,  the  breathing  becomes  more  frequent,  and  shallow, 
and  in  a  few  hours  the  patient  dies.  Not  a  single  case  of  hyper- 
pyrexia, as  far  as  I  know,  recovered  till  Dr.  Wilson  Fox  first  treated 
his  cases  with  the  cold  bath.  Since  then  this  treatment  has  been 
largely  employed,  and  with  a  larger  measure  of  success ;  indeed 
it  is  not  an  exaggeration  to  say  that  the  majority  of  the  cases  thus 
treated  have  been  saved.  In  my  own  practice,  in  a  considerable 
number  of  cases,  this  treatment  has  generally  proved  successful ; 
and  it  is  a  source  of  great  gratification  to  me  that  by  means  of 
Dr.  Fox's  treatment  I  have  certainly  saved  many  lives.     In  hospital 


64  COLD   BATHS  IN   FEVERS. 

we  mainly  use  the  general  cold  bath,  but  in  private  practice  the 
application  of  iced  cold  cloths  in  the  way  previously  described 
will,  I  believe,  prove  more  convenient,  pleasant,  and  safe.  Several 
cold  baths  are  usually  necessary,  for  after  the  reduction  of  the 
temperature,  and  consequent  removal  of  the  symptoms,  the  tem- 
perature generally  rises  again.  It  is  interesting  to  note  the  pass- 
ing away  of  the  deadly  symptoms  as  the  temperature  falls.  The 
patient  wakes  out  of  his  coma,  and  next  his  mind  becomes  quite 
clear ;  his  pulse  falls  and  becomes  stronger,  and  he  passes  quickly 
from  most  imminent  peril,  from  the  very  shadow  of  death,  to  his 
condition  previous  to  the  onslaught  of  the  hyperpyrexia.  Though 
I  have  said  several  cold  baths  are  generally  needed  completely  to 
subdue  the  hyperpyrexia,  yet  in  three  cases  after  the  first  reduction 
of  the  temperature  the  hyperpyrexia  did  not  return,  but  the  patients 
forthwith  passed  at  once  from  a  condition  of  urgent  danger  into 
convalescence,  without  undergoing  a  single  unfavourable  symptom. 

This  treatment  not  only  reduces  the  excessive  heat  of  fever,  but 
it  allays  the  nervous  symptoms,  limits  the  wasting,  and  Brand  says 
it  also  prevents  meteorism,  bleeding,  and  lessens  diarrhoea  in 
typhoid.  On  the  other  hand,  Hagenbach  and  Jurgensen  assert 
that  this  treatment  fails  to  lessen  the  meteorism  and  diarrhoea  in 
typhoid  fever,  and  to  reduce  the  size  of  the  spleen  and  the  decro- 
tism  of  the  pulse.  All  observers  agree  that  cold  baths  do  not 
shorten  the  course  of  typhoid,  typhus,  and  other  acute  specific 
fevers,  but  Brand  asserts,  while  Hagenbach  denies  that  they 
shorten  the  stage  of  convalescence. 

This  treatment,  it  is  said,  rarely,  if  ever,  induces  either  bronchi- 
tis or  pneumonia,  and  the  co- existence  of  either  with  a  fever  does 
not  contra-indicate  the  use  of  cold  baths.  Liebermeister  even  says 
that  hypostatic  congestion  or  pneumonia  afford  no  reason  for  sus- 
pending the  baths — that,  indeed,  under  their  use,  hypostatic  pneu- 
monia sometimes  disappears.  I  have  several  times  seen  all  the 
signs  of  double  pneumonia  arise  after  the  bath;  for  instance, 
dulness,  tubular  breathing,  bronchophony,  and  yet  these  patients 
have  done  well. 

Ludwig  and  Schroder  find  that  this  treatment  of  fevers  greatly 
reduces  the  quantity  of  carbonic  acid  exhaled  by  the  lungs,  and  the 
solid  constituents  of  the  urine,  and  thus  lessens  the  tissue  change ; 
a  very  singular  fact,  since  cold  baths,  in  health,  have  the  very 
opposite  effect.  Dr.  Fox  observes  that  sometimes  the  rectal  tem- 
perature rises  a  little  directly  the  patient  is  placed  in  the  bath ;  and 
Dr.  Fiedler  and  Hartenstein  point  out  that  immediately  after  the 
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bath  the  axillary  is  much  lower  than  the  rectal  temperature,  but 
half  an  hour  afterwards  this  discrepancy  is  reversed,  the  rectal 
temperature  becoming'  from  i**  to  2**  Fah.  lower  than  the  axillary, 
and  so  continuing'  during  three-quarters  of  an  hour. 
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The  effects  of  heat  on  the  body  are,  of  course,  for  the  most  part, 
the  opposite  of  cold.  By  surrounding  the  body  with  a  temperature 
higher  than  its  own,  the  destruction  of  the  tissues  by  oxidation  is 
considerably  diminished.  Moreover,  experiment  has  shown  that 
increased  heat  impedes  or  destroys  the  electric  currents  in  the 
nerves,  whence  it  may  be  fairly  presumed  that  when  subjected  to 
this  influence  they  are  less  able  to  conduct  impressions  either  to  or 
from  the  brain.  These  two  considerations  may  perhaps  account 
for  the  enfeebling  influence  on  the  body. 

The  gtrufol  toarm  haih^  if  not  too  hot,  is  at  first  highly  pleasurable, 
but  if  unduly  indulged  in,  throbbing  at  the  heart,  and  in  the  large 
vessels  soon  comes  on,  with  beating  in  the  head,  and  a  sense  of 
oppression  and  anxiety.  These  sensations,  however,  when  perspi- 
ration breaks  out,  greatly  diminish  or  altogether  cease ;  but  if  the 
bath  is  continued  too  long,  the  foregoing  uncomfortable  sensations 
return,  accompanied  by  great  prostration,  even  to  the  extent  of 
fainting;  the  pulse  becomes  greatly  quickened  and  enfeebled  while 
the  temperature  of  the  body  rises  very  considerably,  and,  if  the 
heat  of  the  bath  is  great,  may  even  reach  104°  Fah.,  that  is,  to  a 
severe  fever  height. 

Warm  baths  are  employed  in  Bright's  disease  to  increase  the 
perspiration  so  as  to  lessen  the  dropsy,  and  carry  off  from  the 
blood  any  deleterious  matter  retained  in  it  through  the  inaction  of 
the  kidneys. 

We  must  always  bear  in  mind  the  purpose  of  the  hot  bath.  It  is 
too  much  the  practice  to  employ  hot  baths  in  Bright's  disease  before 
the  occurrence  either  of  dropsy  or  uraemia.  As  the  baths  weaken 
the  patient  considerably,  they  increase  anaemia  and  so  favour 
dropsy.  They  should  only  be  employed  when  dropsy  or  uraemic 
symptoms  are  marked.  Then,  no  doubt,  they  are  often  very  ser- 
viceable by  removing  a  large  quantity  of  water  from  the  blood, 
and  lessening  the  hydraemia  on  which  the  dropsy  depends,  but 
whilst  of  undoubted  service,  if  often  repeated,  they  induce  much 
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weakness.  In  my  experience  baths  are  greatly  inferior  to  the  plan 
of  making  incisions  over  each  external  malleolus  in  the  way  de- 
scribed in  the  section  on  acupuncture.  This  treatment  reduces  the 
dropsy  much  more  speedily,  and  far  more  certainly.  Moreover, 
the  urea  dissolved  in  the  dropsical  effusion  draws  away  instead  of 
being  reabsorbed  into  the  circulation. 

The  hot  bath  is  also  used  in  uraemia  with  the  view  of  eliminating 
the  urea  through  the  skin.  There  can  be  little  doubt  that  this 
treatment  is  serviceable  in  removing  many  of  the  cerebral  mani- 
festations of  uraemia ;  but  it  is  very  questionable  whether  the  baths 
so  act  by  eliminating  urea.  It  is,  at  best,  doubtful  whether  the 
uraemic  symptoms  depend  on  the  retention  of  urea  in  the  blood ; 
moreover,  it  is  uncertain  to  what  extent,  if  any,  the  bath  can 
eliminate  nitrogenous  products  through  the  skin.  It  is  certain 
that  in  health  very  little,  if  any,  urea  escapes  by  the  skin,  though 
it  is  probable  that  in  some  cases  of  Bright's  disease  urea  is  actually 
separated  with  the  perspiration.  Bartels  records  cases  where 
crystals  of  urea  covered  the  face,  and  by  their  accumulation  on 
the  beard  gave  it  a  frosted  appearance. 

The  general  warm  bath  is  of  signal  service  either  in  simple  or 
inflammatory  fever  of  children.  If  a  child  is  not  very  weak,  a  bath 
night  and  morning,  for  a  time  varying  from  five  to  ten  minutes, 
soothes  and  quiets,  and  often  brings  on  refreshing  sleep.  In  the 
febrile  diseases  of  grown-up  people,  it  is  generally  difficult  to 
employ  the  general  warm  bath,  but,  in  its  stead,  sponging  with  hot 
water  often  induces  perspiration,  calming  at  the  same  time  the 
restlessness  of  the  patient,  and  favouring  sleep.  The  same  means 
will  soothe  the  restlessness  of  convalescence  and  induce  sleep. 

The  warm  bath  mitigates  or  removes  the  pain  of  colic,  renal, 
biliary,  or  otherwise.  Whether  its  effects  in  relaxing  spasm  are 
induced  through  its  soothing  influence  on  the  skin,  or  from  weak- 
ness caused  by  the  bath,  is  difficult  to  say ;  the  bath  certainly  seems 
to  ease  the  pain  before  any  noticeable  weakness  is  produced.  In 
skin  diseases  of  various  kinds  the  general  warm  bath  is  invalu- 
able. In  psoriasis,  eczema,  icthyosis,  urticaria,  lichen,  prurigo,  and 
scabies,  it  may  generally  be  employed  with  benefit.  It  is  especi- 
ally useful  in  the  acute  state  of  eczema  and  psoriasis.  Rain  or 
boiled  water  should  be  used ;  but  if  these  are  not  available,  the 
water  should  be  made  more  soothing  by  the  addition  of  small 
pieces  of  common  washing  soda,  gelatin,  bran,  or  potato- starch. 
These  baths  allay  inflammation  and  itching.  The  body  must  be 
dabbed  dry  with  soft  towels.  If  there  is  much  itching,  flannel 
should  not  be  worn,  and  scratching  should  be  prohibited. 
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It  has  been  recommended  to  keep  quiet  a  patient  with  severe 
bums  immersed  for  days  in  the  warm  bath :  this  treatment  is  said 
to  ease  pain,  diminish  suppuration,  promote  the  healing  process, 
and  to  lessen  the  contraction  of  the  cicatrix. 

Lag^enbeck  asserts,  that  continuous  immersion  of  the  stump  in  ' 
warm  water  after  an  amputation  will  avert  pyaemia. 

As  a  means  of  obviating  the  various  symptoms  occurring  at  the 
change  of  life.  Dr.  Tilt  recommends  the  general  warm  bath  of  90'' 
to  95"*  Fah.  for  an  hour  once  a  week,  so  as  to  promote  free  per- 
spiration. 

The  local  warm  bath  is  used  for  a  variety  of  purposes.  It  is 
hardly  necessary  to  refer  to  the  common  household  practice  of 
putting  the  feet  into  hot  water  just  before  going  to  bed,  to  induce 
general  perspiration,  and  so  relieve  catarrh.  The  hot  foot-bath, 
or  the  sitz-bath,  is  of  great  service  when  the  menstrual  flow  is  either 
deficient  or  absent.  To  this  bath,  mustard  may  be  added  with 
advantage :  but,  as  the  late  Dr.  Graves  insisted,  this  stimulating 
bath  should  be  used  only  at  the  menstrual  period.  Employed 
nightly,  or  night  and  morning,  for  six  days,  commencing  one  or 
two  days  before  the  period  begins,  this  mustard  bath  is  a  very 
osefiil  auxiliary  to  other  treatment,  and  often  succeeds  in  establish- 
ing menstruation.  The  sitz-bath  is  often  effectual  when,  through 
exposure  to  cold,  or  from  other  circumstance,  the  menstrual  flow 
is  suddenly  stopped,  to  the  patient's  great  annoyance  and  suffer- 
ing. Immersion  in  water  as  hot  as  can  be  borne  is  said  to  be  very 
useful  for  sprains,  in  their  earliest  stage. 

Dr.  Dniitt  points  out  that  sponging  the  body  with  very  hot  water 
will  for  some  hours  diminish  the  excessive  perspiration  of  phthisis. 

Hot  water  for  the  legs  and  feet  sometimes  removes  headache, 
and  according  to  Dr.  Graves  relieves  distressing  palpitation. 

Sponging  the  face,  temples,  and  neck  with  water,  as  hot  as  can 
be  borne,  often  relieves  the  headache  of  influenza,  catarrh,  and 
other  diseases. 

The  hot-air  bath  very  generally  succeeds  in  promoting  free  per- 
spiration. If  it  is  difficult  thus  to  establish  a  free  How  of  perspira- 
tion, the  hot-air  bath  may  be  preceded  by  the  general  warm  bath. 

Vapour-baths  are  used  for  the  same  purpose,  and  are  less  de- 
pressing than  the  general  warm  bath.  They  produce  much  less 
elevation  of  the  temperature  of  the  body,  a  circumstance  which 
probably  explains  their  difference  in  this  respect. 
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The  forcible  impact  of  water  upon  the  body,  and  the  impression  it 
makes  on  the  nerves,  or,  to  use  the  general  expression,  the  shock 
it  produces,  is  sometimes  very  great,  sufficient  sometimes,  even 
with  strong  and  healthy  persons,  to  produce  considerable  depres- 
sion and  langour,  lasting  hours  and  occasionally  days. 

The  shower-bath  is  a  remedy  not  much  used,  patients;  ordinarily 
manifesting  great  repugnance  to  it.  The  sponge-bath,  or  the  local 
douche,  may  usefully  supply  its  place. 

In  the  sponge-bath  we  have  all  the  conditions  of  the  common 
bath.  Both  are  cleansing,  bracing  and  invigorating ;  and  the  ac- 
tion of  each  is  identical. 

The  sponge-bath  is  often  employed,  not  merely  for  its  tonic  ef- 
fects, but  on  account  of  the  shock  it  causes  to  the  nervous  system. 

In  the  treatment  of  laryngismus  stridulus,  cold  sponging  is  more 
successful  than  anything  else.  The  practice  of  confining  little  chil- 
dren thus  affected  in  a  warm  close  room  sousing  them  in  warm 
baths  several  times  a  day,  is  positively  injurious,  and  inevitably 
aggravates  the  severity  and  frequency  of  the  crowing  breathing. 
Cold  sponging  twice  or  thrice  daily,  according  to  the  severity  of 
the  case,  will  scarcely  ever  fail  to  modify  the  disease,  however 
severe  the  attack.  So  prompt  is  the  relief  of  cold  sponging  that  a 
child  subject  to  hourly  attacks  during  the  day,  and  to  ceaseless  at- 
tacks at  night,  is  frequently  instantaneously  delivered  from  them. 
At  all  events  a  decided  improvement  always  occurs,  and  the  inter- 
vals between  the  attacks  are  much  prolonged ;  it  rarely  happens 
that  the  strident  crowing  resists  this  treatment  more  than  two  or 
three  days.  The  mother  should  be  directed  to  keep  the  child  out 
of  doors  the  greater  part  of  the  day,  no  matter  how  cold  the 
weather — indeed  the  colder  the  better.  Laryngismus  seldom  at- 
tacks children  more  than  a  year  old.  At  so  tender  an  age  it  might 
be  feared  that  they  would  run  great  danger  of  catching  cold 
from  the  sponging  treatment ;  but  no  such  fears  need  be  enter- 
tained. With  the  necessary  precautions,  even  the  youngest  child 
may  be  sponged  with  perfect  safety  several  times  a  day.  Nor 
does  a  child  catch  cold  even  in  the  coldest  weather  when 
carried  out  of  doors ;  but  one  prone  to  bronchitis  had  better  be 
kept  indoors  when  the  weather  is  very  severe,  and  should  undergo 
the  cold-water  sponging  only.    After  a  very  extensive  experience 
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of  this  treatment  I  have  rarely  found  that  children  suffering  from 
laryngismus  catch  cold,  and  in  such  exceptional  cases  the  catarrhal 
symptoms  have  been  insignificant.  This  treatment  frequently 
saves  life,  and  averts  not  only  the  crowing  breathing,  but  dan- 
gerous symptoms,  such  as  partial  convulsions  in  the  form  of  carpo- 
pedal  contractions  and  squinting,  for  laryngismus,  when  fatal, 
generally  destroys  by  exciting  an  attack  of  general  convulsions. 
Laryngismus  stridulus  is  soitietimes  accompanied,  and  is  indeed 
apparently  induced,  by  laryngitis,  indicated  by  the  peculiar  hoarse 
voice.  In  such  cases  cold  sponging  must  be  cautiously  used,  for  it 
often,  though  by  no  means  invariably,  increases  the  laryngitis, 
and  therefore  the  laryngismus.  Among  the  poorer  classes,  at  cer- 
tain seasons  of  the  year,  laryngismus  is  one  of  the  most  conunon 
causes  of  convulsions,  which  tend  so  often  to  a  fatal  issue. 

The  surest  and  speediest  way  of  arresting  a  paroxysm  of  crow- 
ing breathing  is  to  dash  cold  water  over  the  child.  At  the  onset 
of  a  paroxysm  cold  water  should  be  dashed  on  the  child's  face; 
and  if  this  does  not  at  once  arrest  the  attack,  water  should  be  ap- 
plied to  the  whole  body.  Laryngismus  fortunately  prevails  in  the 
early  spring,  when  the  cold  weather  itself  is  a  ready  source  of  cure. 

Since  by  this  treatment  laryngismus  is  usually  cured  at  once,  or 
rarely  lasts  more  ^an  a  few  days,  it  is  obvious  that  cold  water 
does  not  act  as  a  mere  tonic,  although  in  this  respect  it  is  very  use- 
ful, because  lar3mgismus  generally  attacks  weakly,  sickly  and 
rickety  children. 

Any  irritation  aggravates  laryngismus,  and  impedes  its  cure. 
Hence,  if  the  relief  from  cold  sponging  is  less  marked  than  might 
be  expected,  some  other  source  of  irritation  should  be  sought  for 
and  removed.  The  gums  if  swollen,  red  and  hot,  must  be  freely 
lanced  and  the  cut  maintained  open,  for  if  they  close  the  irritation 
recurs;  thus  it  is  necessary  to  lance  the  gums  every  few  days. 
Worms  must  be  removed,  and  the  faulty  state  of  the  mucous  mem- 
brane favouring  their  production  treated.  At  the  cutting  of  each 
tooth,  laryngismus  is  apt  to  recur,  in  spite  of  cold  sponging  but  the 
relapse  is  seldom  severe.  When  the  tension  of  the  gums  is 
removed,  and  the  tooth  set  free,  the  fit  ceases.  Irregularities  of  the 
bowels,  diarrhoea,  constipation,  flatulence,  &c.,  tend  to  increase  the 
frequency  of  crowing,  and  to  render  the  case  less  amenable  to  cold 
sponging. 

It  may  here  be  useful  to  advert  to  a  condition,  not  uncommon  in 
infants.  An  infant  in  poor  health  frequently  wakes  up  at  night 
from  **  a  catch  in  the  breath."    From  some  unexplained  reason,  it 
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cannot  for  a  time  get  its  breath,  and  wakes  up  with  a  loud  snore. 
This  condition  is  altogfether  different  from  that  of  laryngfismus 
stridulus,  and  the  fault  appears  to  lie  in  the  soft  palate,  not  in  the 
larynx  ;  moreover  it  is  not  due  to  enlarged  tonsils,  as  this  "catch 
in  the  breath  "  occurs  in  children  of  tender  age,  long  before  the 
morbid  condition  of  the  tonsils  takes  place.  Cold  sponging,  night 
and  morning,  will  improve  or  even  cure  this  curious  complaint. 

Cold  sponging,  several  times  a  day,  holds  also  deservedly  a  very 
high  place  in  the  treatment  of  chorea.  It  is  at  present  impossible 
to  decide  whether  its  efficacy  is  due  solely  to  its  tonic  properties,  or 
whether  the  shock  plays  any  part  in  promoting  the  cure.  Of  the 
value  of  this  treatment  there  is  no  question,  yet  circumspection 
must  be  exercised  or  the  patient  may  be  made  worse.  It  must 
be  avoided  if  there  is  any  rheumatism,  which  is  generally  made 
worse  by  cold  sponging,  thus  inducing  an  increase  of  choreac 
movements.  If  there  is  no  fever,  and  no  pain  in  any  of  the  joints, 
then  cold  sponging  may  be  reasonably  expected  to  yield  most 
satisfactory  results. 

In  the  treatment  of  rickets,  cold  sponging,  by  virtue  of  its  tonic 
properties,  holds  a  very  high  place.     Here,  again,  care  must  be 
observed,  or  much  harm  may  be  done.    We  must  remember  that  a 
rickety  child  is  often  not  only  very  weak,  but,|^n  account  of  its 
tender  years,   very  impressionable,  and  for  these  reasons  it  is 
important  to  adapt  the  application  of  the  cold  sponging  to  the 
patient's  condition.    If  the  child  is  old  enough  to  stand,  he  should 
be  placed  up  to  the  ankles  in  warm  water  before  a  good  fire,  and 
then,  except  the  head  and  face,  be  sponged  all  over  with  cold  water 
from  two  to  five  minutes ;  he  should  then  be  carefully  wiped  dry, 
and  well  rubbed  with  a  soft  towel.     If  weakly,  the  child  may  be 
replaced  for  a  short  time  in  a  warm  bed,  to  encourage  reaction. 
The  sponging  should  be  administered  as  soon  as  the  child  leaves 
his  bed ;  but  if  very  weak  or  unaccustomed  to  sponging,  it  is  ad- 
visable to  give  a  light  and  early  breakfast  about  an  hour  before- 
hand.   There  is  another  excellent  method  of  administering  cold 
sponging  to  weak  persons  or  to  timid  children,  and  therefore  a^ 
plan  to  be  adopted  when  this  agent  is  used  in  the  treatment  chorea. 
The  water  at  first  tepid,  should  be  gradually  reduced  in  tempera- 
ture by  drawing  off  the  warm  water  and  substituting  cold.      The 
shock  is  thus  avoided,  whilst  the  tonic  virtue  of  the  bath  is  obtained.. 
This  latter  method  succeeds  admirably  with  timid  children,   who, 
often  much  frightened  by  the  bathing,   sometimes  scream  so  vio- 
lently as  to  lead  their  friends  to  fear  an  attack  of  convulsions. 
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Cold  spongingf  is  very  invigforating' for  adults  in  impaired  health; 
it  is  useful  also  in  ansemia,  leucorrhoea,  amenorrhoea,  spermatoi'- 
rhsa,  and  in  that  low  nervous  state  induced  by  working  in  hot, 
close,  ill-ventilated  rooms. 

In  cold  weather,  the  water  at  first  should  be  made  a  little  warm, 
afterwards  the  temperature  should  be  daily  lowered.  The  depres- 
sing' effects  on  the  weak  may  generally  be  prevented  by  a  little 
light  food  taken  about  an  hour  before  the  bath,  and  after  its  com- 
pletion by  a  return  to  bed  for  half  an  hour  to  restore  warmth  to 
the  skin  and  extremities. 

Affusion  and  the  Douche, — Cold  water  thus  applied  impinges  on 
the  body  with  considerable  force,  and  the  resulting  nervous  impres- 
sion is  correspondingly  considerable.  Water  is  directed  against 
the  body  in  a  full  stream,  and  is  applied  sometimes  to  every  part 
of  the  surface  in  succession.  The  depression  it  produces  is  too 
great  to  admit  of  its  frequent  employment.  It  is  generally  modi- 
fled,  and  the  cold  affusion  used  in  its  place ;  cold  water  is  dashed 
in  pailfuls  over  the  surface  of  the  body.  Affusion  is  recommended 
In  sunstroke  when  a  patient  is  struck  down  and  rendered  uncon- 
scious. Many  years  ago  cold  affusion  was  employed  in  the  treat- 
ment of  the  acute  specific  fevers,  and  was  especially  recommended 
in  scarlet  fevergp— a  well-trifed  mode  of  treatment  coming  down  to 
us  sanctioned  by  the  authority  of  many  of  the  ablest  physicians  of 
the  past  generation.  Yet  in  the  present  day  the  reaction  against 
all  energetic  treatment  is  so  great  that  this  means  is  now  very 
rarely  adopted.  Fears  are  expressed  lest  serious  consequences 
should  ensue ;  but  if  the  affusion  is  employed  at  the  right  period, 
no  apprehensions  need  be  entertained,  as  the  experience  of  Currie 
and  Jackson  abundantly  testifies.  It  should  be  employed  during 
the  early  days  of  the  fever,  when  the  skin  is  hot  and  the  rash  bright 
red. 

Currie  and  Jackson  recommended  that  the  patient  should  be 
stripped,  and  that  four  or  five  gallons  of  very  cold  water  should  be 
dashed  over  him,  a  process  to  be  repeated  again  and  again  when 
the  heat  of  the  surface  returned.  This  treatment  diminishes  the 
fever,  and  sometimes,  it  is  stated,  even  extinguishes  it.     (See  page 

Though  a  pure  digression,  I  avail  myself  of  the  opportunity  to  draw  attention 
to  the  uncertainty  as  to  the  time  of  the  appearance  of  the  rash  of  measles.  It  is 
commonly  said  that  the  rash  appears  on  the  fourth  day,  and  in  the  main  this  holds 
good.  Bat  to  this  statement  there  are  very  many  exceptions,  whilst  scarlet  fever 
rash  either  anticipates  its  proper  time  or  appears  punctually  on  the  second  day ; 
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whilst  that  of  small-pox  appears  on  the  third,  and  that  of  typhus  on  the  fifth  day; 
the  rash  of  measles  is  very  uncertain,  appearing  sometimes  on  the  first,  second, 
third,  or  fourth  day,  or  even  later.  I  had  lately  abundant  opportunity  of  testing 
the  earliest  appearance  of  the  rash  in  an  epidemic  of  measles,  at  a  large  public 
school  for  boys  under  twelve.  In  every  case  during  this  epidemic  the  rash  ap- 
peared on  the  first  day,  the  cases  being  severe,  though  of  short  duration,  the  tem- 
perature rising  to  103^  and  often  to  104°  Fah.  In  some  instances  indeed  the  rash 
preceded  the  fever;  thus  several  of  the  boys  feeling  poorly,  their  temperature  was 
carefully  taken  night  and  morning  under  the  tongue,  and  in  several  cases  the  rash 
appeared  in  the  morning  about  the  face  and  collar  bones,  whilst  the  temperature 
remained  normal  and  did  not  rise  till  the  evening,  when  it  ran  up  to  loi^,  103^, 
and  even  higher. 

The  opportunity  of  ascertaining  the  incubation  period  of  acute  specific  disease 
being  somewhat  infrequent,  I  am  induced  to  publish  the  following  notes  of  several 
cases  of  measles : — 

Miss  D.  joined  her  family  at  Ramsgate  on  April  17th ;  on  the  evening  of  the 
1 8th  she  felt  poorly,  and  on  the  19th  a  well-marked  measle  rash  appeared.  Her 
brothers  and  sisters  who  did  not  see  her  on  the  igth  were  immediately  sent  to 
their  London  home.  A  brother  returned  to  school  on  May  3rd,  and  remained 
quite  well  till  at  i  p.m.  on  May  the  6th  a  suspicious  rash  was  noticed,  though  he 
did  not  feel  at  all  ill.  He  was  at  once  sent  to  the  Sanitorium,  a  mile  distant  from 
the  school.  In  the  evening  a  well-marked  measle  rash  appeared  on  the  face  and 
body,  the  temperature  being  103°. 
April  i8th  to  May  6th  inclusive— 19  days. 

Miss  M.,  her  sister,  felt  poorly  May  4th.     Rash  appeared  May  5th — 17  days. 
Miss  Mary,  another  sister,  felt  poorly  May  gth.    Rash  appeared  19th  June. 
April  iSth  to  May  9th  inclusive — 22  days. 

At  the  same  school  Mf.  M.  felt  poorly  May  20th,  and  rash  appeared  21st,  the 
temperature  being  i04'5''.     ^^X  ^^^  ^^  20th  inclusive — 15  days. 

I  give  the  notes  of  another  case.  Ernest  R.,  ten  years  old,  on  October  24th 
visited  his  cousin  and  was  with  him  half  an  hour.  The  cousin  had  a  bad  cold,  but 
next  day  the  rash  of  measles  appeared.  Ernest  R.  went  to  school  and  continued 
well  till  November  3rd,  that  is  11  days  from  the  time  of  his  exposure  to  infection 
(including  the  24th  and  3rd).  He  was  not  very  ill  on  the  3rd,  and  ate  his  dinner 
as  usual ;  next  day,  the  4th,  the  rash  of  measles  appeared.  When  a  month  old 
measles  prevailed  in  the  house,  and  he  was  attacked  with  an  illness  declared  by 
Dr.  West  to  be  measles. 

This  case  shows  that  the  period  of  incubation  may  last  only  iz  days,  and  that 
the  pre-emptive  period  is  contagious.  It  is  interesting,  as  the  boy  had  two  attacks, 
the  first  occurring  when  he  was  only  a  month  old. 

H.,  aged  12,  was  first  taken  ill  on  February  21st,  and  went  to  bed. 
February  22nd. — In  bed  all  day  with  headache  and  cough.    Temperature  in 
morning  99*8*'. 

February  23rd. — Temperature  in  the  morning  99*8®.  Cough  troublesome.  In 
bed  all  day. 

February  24th. — Better.  At  11.15  went  downstairs  to  lessons.  Temperature 
in  morning  98-6^.    At  3  p.m.  went  to  bed  again,  his  temperature  being  100^. 

February  25th. — 8  a.m.  100^.  The  rash  of  measles  had  appeared.  Whilst  in 
bed  he  was  quite  isolated  from  all  the  other  boys  of  the  school.  On  the  24th,  dur- 
ing  the  few  hours  he  was  up,  he  mixed  with  the  boys  of  his  class,  but  was  separate 
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from  the  rest  of  the  school.    On  returning  to  bed  at  3  p.m.  on  the  24th,  he  was 

completely  isolated  firom  the  other  boys,  being  placed  in  a  wing  of  the  building 

communicating  with  the  rest  of  the  house  by  only  one  door.    The  isolation  was 

complete. 
On  March  28th,  i.e.,  13th  day  after  exposure  to  H.,  eight  boys  of  his  school 

class  (being  all  the  boys  who  had  not  previously  had  measles)  showed  the  rash, 
none  of  them  complaining  of  any  illness  till  the  day  of  the  rash  except  one  boy, 
who,  on  March  27th,  complained  of  cough  and  had  a  temperature  of  102^. 

The  following  case  will  assist  towards  detem.ining  the  incubation  period  of 
rotheln : — 

Two  boys,  I.  and  O.,  displayed  the  rash  of  rotheln  on  October  30th.    On  the 
same  day  both  were  removed  to  the  Sanitorium,  a  mile  from  the  school,  and  no 
communication  was  permitted  between  the  two  houses. 
On  November  8th  the  rash  appeared  on  another  boy  of  the  same  form,  i.^.,  an 

ntenral  of  10  days,  inclusive  of  those  on  which  the  rash  appeared  in  both  cases. 
The  rash  appeared  on  another  boy  on  the  loth,  in  two  others  on  the  nth,  in  three 
on  the  i2th,  and  in  two  on  the  13th. 
During  the  following  month  63  additional  cases  occurred. 

The  following  case  will  assist  towards  ascertaining  the  incubation  period  of 
chicken-pox: 

Mrs.  M.,  went  on  January  7th  with  her  children  to  stay  with  a  friend  in  the 
coontiy.  The  friend's  children  became  poorly  on  the  7th,  and  the  rash  of  chicken- 
pox  appeared  on  the  gth.  Mrs.  M.  immediately  left  with  her  children ;  but,  never- 
theless, one  of  her  children  became  ill  on  January  24th,  and  chicken-pox  rash 
appeared  on  that  day. 

Another  child  became  ill  on  January  26th,  on  which  day  a  copious  crop  of 
chicken-pox  rash  appeared.  Here  the  incubation  period  must  have  been  from  16 
to  18,  and  18  to  20  days  respectively. 

I  will  digress  still  further  from  the  text,  and  introduce  here  some  short  notes  of 
rather  singular  cases  of  mumps.  A  boy  had  mumps  in  one  parotid  only.  When 
quite  recovered  he  went  home  from  school  to  regain  his  lost  strength ;  he  remained 
there  quite  well  ten  days,  and  returned  to  school  in  perfect  health,  but  next  day 
mumps  attacked  the  other  parotid  and  ran  its  usual  though  mild  course.  Two 
other  cases  occurred  in  the  same  school,  in  whom  the  disease  subsided  after  one 
parotid  only  had  been  attacked.  The  boys  remained  quite  well  for  a  week,  and 
then  the  other  parotid  gland  became  affected,  and  the  disease  again  ran  its  usual 
course. 

The  following  is  an  instance  of  the  presence  of  chicken-pox  and  measles  at  the 
same  time : — 

D.,  aged  Z2. 

March  aist. — ^4.30  p.m.,  temperature  98*4*^.    Went  to  bed  complaining  of  sick- 
ness.   6  P.M.  98*4''.    8  P.M.  99^. 

March  22nd.— 9.  a.m.  99^.    8  p.m.  99^. 

March  23rd. — Chicken-pox  eruption  appeared  this  morning,  9  a.m.  99^.    9  p.m. 
99*4*.    All  day  the  boy  felt  quite  well.    The  rash  was  well-marked. 

March  24th.— 9  a.m.  98*4^.    Blotchy  appearance  on  the  face  and  behind  ears. 
IX  A.M.  rash  plainer.    8  p.m.  undoubtedly  measles. 

March  25th. — a.m.  ioi^.    Measle  rash  well-marked,    p.m.  ioz^. 

March  26th. — ^a.m.  ioo'2^.    p.m.  102*4°.    ^Mh  of  measles  progressing. 

March  27th.— A.M.  loi*^.    p.m.  99.8^ 
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March  28th. — a.m.  98*6^.    From  this  time  the  temperature  continued  normal. 
The  following  is  an  instance  of  the  appearance  of  chicken-pox  rash  a  few  days 
after  the  disappearance  of  measles : — 
P;,  II  years  old,  sickened  March  17th. 
March  19th.    Measle  rash  appeared,    p.m.  102*6'. 

March  20th. — a.m.  101*2% 

„       2i8t.—  „  103-4% 

„      22nd. —  „       99*8''. 

„       23rd.—  „       996% 

„       24th.—  „       992% 

„       25th.—  „       99-2^ 

„       26th. —  „       99% 

„       27th. —  „       98*6% 

„       28th.—  „       988'. 

„  29th. —  „  98-6'. 
Chicken-pox  appeared  in  the  afternoon. 

„       30th.—  „       99°- 

„       3i8t.—  „       99'4°. 

April  I  St. —  „  99*4°' 
A  boil  formed. 

„        2nd.—  „       99°. 

The  following  is  an  instance  of  two  attacks  of  measles  occurring  in  the  same 
year  in  the  same  boy : — 

D.,  II  years  old,  had  a  sharp  attack  of  measles  in  May,  1878,  and  again  in 
March,  1879.    Neither  attack  was  severe. 

The  douche  and  affusion  are  generally  employed  for  their  local 
effects.  They  are  of  the  greatest  service  to  rouse  a  patient  from 
the  stupor  of  drunkenness,  or  from  that  of  opium  poisoning ;  when 
a  certain  stage  of  the  poisoning  has  been  reached  no  other  treat- 
ment is  so  efficacious.  Excessive  tippling  or  an  overdose  of  opium 
induces  stupor  more  or  less  profound,  when  the  movements  of  re- 
spiration, at  first  languidly  performed,  soon  stop,  and  death  by 
asphyxia  results.  At  this  most  critical  stage,  cold  affusion,  or  the 
cold  douche,  applied  freely  to  the  head,  is  generally  sufficient  to 
remove  the  conditions  within  the  skull  on  which  the  stupor  depends. 
Consciousness  is  restored,  the  breathing  simultaneously  again  be- 
comes natural,  and  for  a  time,  at  least,  the  fear  of  a  speedily  fatal 
termination  is  set  at  rest.  The  water  should  be  poured  on  the 
head  from  a  good  height,  so  as  to  secure  as  great  a  shock  as  pos- 
sible. The  vigor  of  the  application  must  be  regulated  by  the  pulse 
and  general  state  of  the  patient.  The  breathing  becomes  deeper 
and  more  frequent,  the  livid,  bloated  aspect  of  the  face  soon  dis- 
appears, while  the  pulse  grows  in  strength.  It  often  happens  that 
relapses  occur,  when  the  affusion  must  be  again  and  again  em- 
ployed, so  as  to  sustain  life  long  enough  to  admit  of  the  elimina- 
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tion  of  the  poison.  If  promptly  and  efficiently  applied,  life  may  be 
saved  even  in  the  most  unpromising  cases.  It  is  all- important  to 
ply  the  water  abundantly  for  some  time,  and  from  a  good  height. 
Some  time  may  elapse  before  any  good  efiects  become  visible,  but 
if  the  pulse  and  breathing  improve,  or  become  no  worse  than  be- 
fore the  douche  was  tried,  its  application  should  be  continued,  and 
perseverance  will  often  be  rewarded  by  success. 

Many  cases  of  furious  maniacal  delirium  may  be  quieted  by  the 
cold  douche.  It  must  be  borne  in  mind  that  the  douche  is  a  power- 
ful remedy,  which  makes  it  necessary  to  carefully  watch  its  effect 
on  the  patient's  strength.  To  obviate  excessive  depression,  it  is 
an  excellent  method  to  place  the  patient  in  a  warm  bath,  and  to 
apply  cold  to  the  head  in  the  manner  just  described. 

Severe  pain  in  the  head,  met  with  in  acute  specific  fevers,  or  re- 
sulting from  gastric  disturbance,  may  be  relieved  very  gratefully 
and  effectually  in  the  way  recommended  by  Dr.  Hughes  Bennett : 
*'  a  washhand- basin  should  be  placed  under  the  ear,  and  the  head 
allowed  to  fall  over  the  vessel,  by  bending  the  neck  over  the  edge ; 
then  a  stream  of  cold  water  should  be  poured  from  an  ewer  gently 
over  the  forehead,  and  so  directed  that  it  may  be  collected  in  the 
basin.  It  should  be  continued  as  long  as  agreeable,  and  be  re- 
peated frequently.  The  hair,  if  long,  should  be  allowed  to  fall 
into  the  cold  water,  and  to  draw  it  up  by  capillary  attraction.'^ 
The  ice-bag  may  be  conveniently  substituted  for  this  application. 
Dr.  Hughes  Bennett  agrees  with  Graves,  that  in  some  cases  very 
hot  water  acts  more  successfully  than  cold. 

The  cold  douche  is  also  an  excellent  local  tonic  to  individual 
parts  of  the  body.  It  may  be  employed  to  remove  that  stiffness  in 
joints  remaining  after  slight  injuries,  or  resulting  from  rheumatism 
or  gout,  and  salt  may  advantageously  be  added  to  the  water.  The 
force  of  the  douche's  impact  on  the  affected  part,  with  the  duration 
of  its  application,  must  be  regulated  by  the  condition  of  the  tissues* 
If  very  weak,  it  is  better  at  first  to  play  the  water  in  the  neighbour- 
hood of  the  injured  or  weakened  joint.  Much  good  may  be  ef- 
fected in  spermatorrhoea  by  the  free  application  of  cold  water  to 
the  perinaeum  and  buttocks  several  times  a  day,  and  by  the  sus- 
pension of  the  testicles  in  cold  water  for  a  few  minutes  night  and 
morning.  The  same  treatment  is  useful  in  varicocele.  Dr.  Fuller 
recommends  the  cold  douche  to  be  played  for  one  or  two  minutes 
upon  joints  affected  with  rheumatic  arthritis ;  or  the  water  may  be 
slightly  warmed  in  winter,  and  then  the  parts  rubbed  till  they  are 
warm  and  dry. 
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Vaginal  injections  of  cold  water,  about  6o^  night  and  morning, 
are  sometimes  useful  to  prevent  the  recurrence  of  leucorrhoea  after 
it  has  been  checked  by  appropriate  treatment ;  though  it  must  be 
borne  in  mind  that  some  women  are  intolerant  of  cold  vaginal  in- 
jections. A  cold-water  injection  of  about  half  a  pint  every  morn- 
ing before  going  to  stool  relieves  or  cures  piles  in  many  cases, 
and  is  always  a  useful  addition  to  other  treatment.  Many  persons, 
especially  women,  are  troubled  with  cold  feet,  particularly  at  night, 
so  cold,  indeed,  as  to  effectually  prevent  sleep  for  hours.  This  con- 
dition, which  may  rank  as  a  distinct  ailment,  is  best  treated  by  im- 
mersing the  feet  nightly  for  a  few  minutes  in  cold  water,  rubbing 
them,  whilst  in  the  foot-bath,  diligently  until  they  become  warm 
and  glowing,  and  then,  after  thorough  drying,  clothing  them  in 
thick  overlarge  woollen  or  "fleecy  hosiery"  socks. 


THE  TURKISH  BATH. 

This  bracing  and  depurating  bath  combines  many  of  the  properties 
of  the  hot  and  cold  bath.  The  body,  subjected  to  great  heat,  is 
made  to  perspire  copiously.  If  the  bath  ended  here,  more  or  less 
weakness  would  ensue ;  but  at  this  stage  the  free  application  of 
cold  water  stimulates  and  braces  the  body,  and  produces  the  tonic 
effects  of  the  cold  bath.  At  each  stage  of  the  process,  the  Turkish 
bath  cleanses  the  system;  the  pirspiration  carrying  off,  and  the 
cold  consuming,  by  increased  oxydation,  effete  and  noxious  sub- 
stances in  the  blood. 

The  Turkish  bath,  like  sea  air  and  sea  bathing,  is  a  true  tonic. 
By  a  tonic,  I  understand,  any  means  which  will  increase  both  the 
destruction  and  the  construction  of  tissue,  provided  the  constructive 
remains  in  excess  of  the  destructive  process,  and  by  promoting  the 
nutrition  of  the  muscular,  nervous,  and  other  systems,  tonics  in- 
crease the  potential  force  of  the  bodily  organs ;  in  other  words 
tonics  increase  the  capacity  for  function.  By  increasing  tissue 
change,  tonics  promote  appetite  and  digestion,  (see  Cold. 

The  baths,  says  Dr.  Goolden,  are  useful  in  gout,  rheumatism, 
sciatica,  Bright's  disease,  eczema,  and  psoriasis;  they  benefit  bron- 
chitis, the  cough  of  phthisis,  the  aching  of  muscles  from  unusual 
exertion,  pains  in  the  seat  of  old  wounds,  colds  in  the  head,  quin- 
sies, and  common  winter  coughs. 

It  is  not  amiss  here  to  caution  persons  prone  to  colds,  that  the 
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habit  of  over-clothing  increases  this  liability.  This  coId-catching^ 
tendency  may  be  obviated  by  using*  a  moderate  amount  of  clothing, 
taking  a  cold  sponge- bath  every  morning,  and  occasional  wet-sheet 
packing,  or  the  Turkish  bath  once  or  twice  a  week. 

On  catching  cold,  a  patient  with  lungs  previously  healthy  be- 
comes troubled  for  some  time  with  chronic  catarrh,  accompanied 
by  considerable  expectoration  and  some  shortness  and  oppression 
of  breathing.  In  such  a  case,  the  Turkish  bath  generally  affords 
prompt  and  great  relief,  checking  the  expectoration  and  easing  the 
breathing.  In  bronchial  asthma  and  emphysematous  asthma,  a 
course  of  Turkish  baths,  say  one  every  second  or  third  day,  is  very 
useful ;  this  subdues  chronic  bronchitis  and  renders  the  patient  less 
liable  to  catch  cold.  A  large  chamois  leather  waistcoat  reaching 
low  down  the  body  and  arms,  and  worn  over  the  flannel,  affords 
great  relief  in  bronchial  asthma  and  emphysematous  bronchitis. 
This  jacket  is  extremely  warm,  and  protects  the  chest  against  the 
vicissitudes  of  weather.  It  is  a  nasty  practice  to  wear  it  next  the 
skin. 

At  the  commencement  of  a  feverish  cold,  a  Turkish  bath  will 
cut  the  attack  short,  remove  the  aching  pains,  and  relieve  or  cure 
the  hoarseness  at  once.  The  bath  will  still  prove  very  useful  for  a 
cold  of  several  days'  standing,  though  its  good  effects  are  less 
striking.  The  Turkish  bath  will  relieve  or  carry  off  the  remains 
of  a  general  severe  cold,  as  hoarseness,  cough  with  expectora- 
tion, and  lassitude.  Whilst  in  the  hot  chamber  the  voice  generally 
becomes  quite  clear  and  natural,  though  the  hoarseness  may  after- 
wards return  in  a  slight  degree;  but  it  usually  continues  to  improve, 
becoming  natural  in  a  day  or  two,  a  repetition  of  the  bath  aiding 
complete  recovery.  In  more  obstinate  cases  several  baths  may  be 
required.  Great  improvement  of  the  voice  in  the  hot  chamber 
may  be  taken  as  a  proof  that  the  bath  will  benefit,  even  though, 
after  the  bath,  the  hoarseness  returns  to  a  great  extent. 

The  Turkish  bath  is  serviceable  to  persons  who  after  dining  out, 
not  wisely  but  too  well,  suffer  next  day  from  malaise  and  slight. 
indigestion.  A  course  of  Turkish  baths  is  very  beneficial  to  town- 
dwellers  leading  a  sedentary  life,  who,  especially  if  they  live 
freely,  are  apt  to  become  stout  with  soft  and  flabby  tissues,  are 
easily  tired,  suffer  from  lack  of  energy  and  some  mental  depre:;- 
sion.  Under  the  influence  of  the  bath,  their  muscles  become 
firmer,  the  fatness  decreases,  and  they  acquire  more  spirit  and 
energy. 

A  course  of  Turkish  baths  is  useful  to  patients  whose  health  has 
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broken  down  by  residence  in  a  tropical  climate,  who  suffer 
g'eneral  debility,  enfeeblement  of  mind,  dull  aching  pains  11 
head,  and  broken  sleep.  I  have  heard  the  Turkish  bath,  eve 
daily  use,  recommended  highly  for  convalescents  from  acuti 
eases,  to  promote  assimilation,  digestion,  and  appetite.  Pal 
suffering  from  jaundice,  acquired  in  a  tropical  climate,  or 
malaria,  have  often  testified  to  the  beneficial  effects  of  Tu 
baths;  but  it  is  necessary,  as  indeed  it  is  with  all  persons 
shattered  health,  to  caution  them  against  the  too  vigorous 
unrestrained  use  of  the  bath.  The  patient  should  leave  tli 
chamber  as  soon  as  free  perspiration  occurs,  and  should 
plunge  into  the  cold  bath,  but  take  a  douche  with  slightly 
water,  especially  in  cold  weather. 

Many  dread  the  Turkish  bath  lest  they  should  catch  a  cold 
one  often  hears  complaints  of  a  cold  coming  on  after  a  bath 
far  from  tending  to  give  cold,  these  baths,  as  we  have  said,  ol 
the  tendency  to  catarrh,  and  fortify  delicate  persons  agaii 
cold-catching  tendency.  If  ever  the  bath  is  answerable  for  a 
it  is  almost  always  owing  to  the  bather  leaving  the  bath-hou: 
soon,  perhaps  in  inclement  weather,  whilst  his  skin  is  still  pe 
ing  freely,  or  his  hair  is  soaking  wet. 

Again,  it  is  not  unusual  to  hear  complaints  that  the  bal 
induced  considerable  depression,  or  even  exhaustion,  lasting 
haps,  several  days ;  but  here  again  the  fault  rests  with  the  b 
The  bath  must  be  adapted  to  the  strength  of  the  patient,  an 
always  prudent  to  take  the  first  bath  circumspectly,  the  bathe 
staying  too  long  in  the  hot  chamber,  and  undergoing  the  br 
application  only  a  few  seconds,  with  water  not  very  cold, 
difficult  to  point  out  the  precise  time  a  bather  ought  to  rem^ 
the  hot  chamber.  If  delicate,  and  it  is  his  first  bath,  he  shou 
enter  a  chamber  hotter  than  130°  to  140°  Fah.,  and  shoul 
there  only  twenty  minutes  or  half  an  hour,  or  less,  should  1: 
faint  or  tired.  The  patient's  sensations  are  the  best  guide ; 
times,  especially  if  suffering  from  pain,  the  bath  soothes  and 
and  then  he  can  remain  in  the  hot  chamber  an  hour,  the  first 
but,  I  repeat,  he  should  at  once  leave  when  he  feels  faint  or 
At  first,  the  patient,  not  seldom,  on  commencing  the  bath,  U 
perspire ;  in  this  case,  he  should  be  removed  from  the  cham 
ten  minutes,  have  warm  water  poured  over  him,  and  be  well 
pooed,  and,  unless  he  is  tired  and  faint,  should  then  return 
hot  chamber.  It  is  a  rule  in  these  establishments  to  advise 
an  old  bather  not  to  enter  the  hotter  chamber  of  iSo**  to  220*= 
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till  the  skin  has  become  moist  with  perspiration;  though  many 
disregard  this  injunction  with  apparent  impunity.  Even  if  the  first 
bath  causes  some  depression,  this  need  not  happen  afterwards, 
partly  because  the  bather  will  have  become  accustomed  to  the 
process,  and  partly  because  he  will  know  how  to  adapt  it  to  his 
strength.  Yet  it  must  be  admitted  that  some  persons,  even  with 
every  precaution,  cannot  take  a  Turkish  bath  without  experiencing 
much  depression. 

Acute  rheumatism  and  acute  gout  have  been  treated  with  these 
baths;  but,  as  in  most  instances,  the  severity  of  the  pain  renders 
it  impracticable  to  take  patients  thus  affected  to  a  Turkish  bath, 
a  modified  substitute  for  it,  shortly  to  be  described,  may  be  taken 
at  home.  The  acute  pain  of  gout,  it  is  said,  disappears  in  the  hot 
chamber,  to  return  soon  afterwards  in  a  diminished  degree. 

The  Turkish  bath  is  particularly  valuable  in  subacute  and 
chronic  gout,  but,  as  might  be  expected,  it  is  not  in  all  cases 
equally  serviceable.  In  long-standing  cases  in  which  the  attacks 
have  occurred  so  frequently  as  to  distort  the  joints  by  deposits, 
and  patients  are,  perhaps,  liable  to  repeated  relapses,  and  are 
scarcely  ever  free  from  pain,  the  efficacy  of  the  bath,  though  strik- 
ing, is  less  apparent  than  in  milder  and  more  tractable  forms ;  yet 
even  in  these  severe  cases,  the  bath  affords  considerable  relief  by 
diminishing  the  frequency  and  severity  of  the  relapses,  and  by 
removing  the  pervading  sensation  of  invalidism.  The  Turkish  bath 
is,  perhaps,  more  efficacious  than  other  remedies  in  a  case  of  the 
following  kind : — ^A  patient  inclined  to  stoutness  complains  of  slight 
and  fugitive  pains ;  the  joints,  but  little  swollen,  are  merely  stiff 
and  a  little  red  and  hot.  The  gout  affects  many  parts,  often  in 
succession — the  joints,  the  head,  the  back,  and  perhaps  some  of  the 
internal  organs,  as  the  bladder,  etc.  During  an  attack  the  patient 
complains  of  malaise,  and  his  complexion  often  becomes  dullish. 
The  tissues  are  often  soft  and  flabby,  and,  in  spite  of  judicious  diet 
and  abundant  exercise,  the  patient  may  be  seldom  free  from  some 
evidence  of  gout,  sufficient  to  annoy  but  not  to  disable  him  for 
work.  After  one  or  two  baths  the  pains,  the  swelling,  and  the 
malaise  disappear,  the  joints  become  supple,  and  after  a  time,  the 
baths  being  continued,  the  complexion  loses  its  sallowness,  the 
tissues  become  firm,  and  the  undue  stoutness  undergoes  diminution. 
On  discontinuing  the  baths,  the  gouty  symptoms  will  often  recur, 
again  to  disappear  on  the  resumption  of  the  treatment,  A  gouty 
patient  may  advantageously  supplement  the  action  of  the  Turkish 
bath  by  drinking  certain  suitable  natural  mineral  waters. 
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■ 

The  Turkish  bath  is  useful  in  the  various  kinds  of  chronic 
matism. 

A  patient  who,  in  damp  weather,  or  during*  an  east  or  nort 
wind,  suffers  from  stiffness  and  pains  in  several  joints,  will 
much  benefit  from  a  Turkish  bath.     The  shoulder  joint  is 
affected,  the  pain  and  tenderness  being  frequently  limited 
small  spot. 

Again,  a  patient  without  any  previous  history  of  rheun 
finds  his  shoulder  set  fast,  is  unable  to  move  it  except  to  a  1; 
extent,  without  great  pain.  Here,  again,  the  pain  and  tend 
may  be  very  circumscribed.  In  such  a  case  a  Turkish  bath 
rally  affords  great  relief.  Galvanism,  too,  even  one  applic 
will  often  entirely  remove  or  greatly  lessen  the  pains  and  sti 
Again,  the  Turkish  bath  gives  much  relief  in  mild  and  cl 
rheumatoid  arthritis,  and  often  retards  the  march  of  this  di 
T^e  bath  often  relieves  lumbago. 

Mr.  Milton  finds  the  bath  useful  in  allaying  the  tormc 
itching  of  prurigo  unconnected  with  lice. 

Should  it  happen  that  the  regular  Turkish  bath  is  not  aval 
then  one  or  other  of  the  following  modifications  of  it  may  be 
stituted : — The  patient,  quite  naked,  seated  on  a  wicker  chair 
his  feet  on  a  low  stool,  is  enveloped  in  two  or  three  blanke 
head  alone  being  exposed,  and  a  spirit  lamp  with  a  large  w 
placed  under  the  chair.  In  about  a  quarter  of  an  hour  perspi 
streams  down  the  body,  and  this  secretion  may  be  increase 
drinking  plentifully  of  water,  and  by  placing  a  pan  of  watei 
the  lamp.  When  the  patient  has  perspired  sufficiently,  the  bh 
are  quickly  removed,  and  one  or  two  pailfuls  of  cold  wate 
poured  over  him ;  or,  if  this  effusion  is  too  heroic,  he  may  ste 
a  general  bath  at  80**,  or,  better  still,  a  few  degrees  lower. 
Taylor,  of  Nottingham,  finds  this  treatment  useful  in  obstinate 
affections,  rheumatism,  catarrh,  syphilis,  and  in  reducing  stoi 
arising  from  an  inactive  life.  The  instrument  makers  now  s 
convenient  forms  of  ^the  domestic  Turkish  bath.  It  is  far  I 
however,  when  practicable,  to  employ  the  Turkish  bath  itself. 

Dr.  Nevin  highly  recommends  the  following  handy  stean" 
in  the  treatment  of  acute  rheumatism,  available  when  the  pati 
lying  helpless  and  irremovable  in  bed: — A  couple  of  commo 
bricks  are  placed  in  an  oven  hot  enough  for  baking-  bread,  £ 
half  an  hour  or  a  little  more,*  they  are  sufficiently  heated  fc 
purpose.  The  patient's  body  linen  having  been  previously  rer 
these  two  bricks  are  folded  in  a  piece  of  common  thick  fl* 
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tborougfhly  soaked  in  vinegar,  and  laid  on  two  plates ;  one  is  to 
be  placed  about  a  foot  distant  from  one  shoulder,  and  the  other 
about  equally  distant  from  the  opposite  leg,  and  the  bed-clothes 
are  then  to  cover  the  bricks  and  the  patient  closely  round  the  neck. 
A  most  refreshing'  acid  steam-bath  is  thus  obtained ;  and  the  supply 
ef  steam  may  be  kept  up,  if  necessary,  by  removing  one  brick  and 
replacing  it  by  another  hot  one  kept  in  reserve.  When  the  patient 
has  been  in  the  bath  for  fifteen  or  twenty  minutes,  the  bed-clothes 
and  plates  should  be  removed,  and  /he  patient  instantly  mopped  all 
«zvr,  very  rapidlyj  with  a  towel  wrung  out  in  cold  water,  and  then 
quickly  rubbed  dry.  Dry  warm  linen  must  be  put  on  at  once,  and 
dry  bed-clothes  roust  replace  those  which  were  on  the  bed  previ- 
ously. The  under-sheet  can  be  removed,  and  a  dry  one  substituted 
by  fastening  the  corners  of  the  dry  sheet  to  those  of  the  damp  one ; 
generally  very  little  difficulty  is  met  with  in  simply  drawing  the 
old  sheet  from  under  the  patient,  when  the  dry  one  follows  it,  and 
is  left  in  its  place.  The  patient  ordinarily  experiences  great  and 
speedy  relief  from  this  bath.  The  exhausting  sweats  are  usually 
diminished,  and  the  necessity  of  opium  much  lessened.  The  change 
of  the  body  linen  can  be  easily  accomplished  by  tearing  the  night- 
shirt open  from  top  to  bottom  down  the  back.  The  steam-bath 
and  subsequent  cold  douche  should  be  continued  after  the  patient 
is  able  to  walk  about,  as  they  contribute  to  the  healthy  action  of 
the  skin  and  promote  free  mobility  of  the  joints.  After  the  patient 
is  able  to  get  out  of  bed,  the  bath  may  be  administered  in  the 
manner  previously  described.  The  stean^-bath,  according  to  Dr. 
Sieveking,  relieves  the  pain  and  checks  the  perspiration  in  acute 
rheumatism  to  a  degree  he  has  failed  to  attain  by  any  other  treat- 
ment. 


POULTICES  AND  FOMENTATIONS. 

PocLTicss  and  fomentations,  in  such  common  use,  are  simply  local 
baths  applied  to  the  skin.  When  its  surface,  or  the  structures 
beneath  it  are  inflamed,  poultices  and  fomentations  are  a  conveni- 
ent and  efficacious  means  of  utilizing  warmth  and  moisture  in  the 
treatment  of  diseased  parts.  The  warmth  and  moisture  relax  the 
tissues,  and  in  some  degree  abate  the  tension  due  to  inflammation, 
and  so  relieve  pain.  Applied  at  the  very  beginning  to  inflamed 
tissues,  to  abscess,  inflamed  pimples,  and  the  like,  poultices  often 
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summarily  check  the  inflammation,  and  prevent  the  form 
pus.  Fomentations  with  water  as  hot  as  can  be  endured  al< 
inflammation  and  check  the  formation  of  matter,  and  sh 
generally  employed  as  adjuncts  to  poultices.  Hot  fome 
will  often  disperse  or  restrict  the  development  of  acne  i 
herpes  labialis,  and  similar  inflamed  pimples  apt  to  appea 
face. 

These  applications  are  of  further  use  when  suppuration 
in  and  matter  requires  to  be  expelled.  Poultices  greatly  i 
the  passage  of  the  matter  to  the  surface  and  further  its  e> 
while,  at  the  same  time,  they  limit  considerably  the  sprea 
flammation  in  all  directions.  Here,  again,  very  hot  fome: 
often  repeated,  continued  for  som«  time,  are  a  useful  suppl< 
poultices. 

It  should  be  remembered  that  much  depends  on  the  hea 
application.  Poultices  should  be  always  applied  as  hot  as 
be  borne,  and  should  be  frequently  changed,  lest  they  beco 
and  hard.  Indeed,  they  can  scarcely  be  changed  too  o 
hospital  practice  it  is  diflicult  to  constantly  renew  poultic 
even  in  such  institutions,  where  the  supply  of  nurses  is 
poultices  should  bejchanged  at  least  every  two  or  three  hoi 

When  applied  to  disperse  inflammation,  or  to  hasten  tl 
ration  of  abscesses,  the  poultice  should  be  large,  reaching 
the  limit  of  the  inflamed  tissues ;  but  as  soon  as  the  absces 
has  matured  and  burst,  the  poultice  should  be  very  littl< 
than  the  opening  in  the  skin  through  which  the  matter  esca 
large  poultice,  applied  over-long,  soddens  and  irritates  1 
and  is  very  liable  to  produce  an  eruption  of  eczema,  or  to 
fresh  boils  around  the  base  of  the  original  one. 

In  the  treatment  of  boils,  carbuncles,  abscesses,  and 
lymphatics,  it  is  an  excellent  plan  to  smear  over  the  inflame 
a  compound  of  equal  parts  of  extract  of  belladonna  and  g 
and  on  this  dressing,  to  superimpose  a  poultice.    The  be 
eases  pain  and  reduces  inflammation.     (See  Sulphides). 

In  order  to  protect  the  adjacent  tissues  from  the  undue 
the  poultice,  so  as  to  check  the  production  of  fresh  boils 
good  plan  to  place  over  the  boil  a  piece  of  opium  plasty 
circular  hole,  and  to  apply  the  poultice  only  over  the  plasty 
other  protective  plan  is  to  smear  the  contiguous  surface  ^ 
ointment. 

It  is  far  better  to  treat  a  fully  developed  abscess,  read 
opened,  by  Lister's  carbolic  acid  method  than  by  poultices 
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Poultices  moderate  the  inflammation  and  alleviate  the'  pain  in 
skin  diseases,  as  eczema,  &c.,  when  the  skin  is  highly  inflamed, 
painful,  red,  and  swollen. 

Poultices  are  not  only  soothing  when  in  direct  contact  with  in- 
flamed tbsues,  but  they  appear  to  act  in  the  same  manner  on  deep- 
seated  parts.  Large  poultices  applied  very  hot  and  removed  as 
soon  as  they  become  cool,  are  of  great  service  in  pneumonia,  pleu- 
risy, bronchitis,  pericarditis,  peritonitis,  &c.  To  avoid  exposure  of 
the  warm  moist  skin,  the  old  poultice  should  not  be  removed  till 
the  new  one  is  ready  to  replace  it. 

These  applications  are  extremely  useful  to  children  attacked 
with  bronchitis,  broncho-pneumonia,  or  lobular  pneumonia.  As 
young  children  are  apt  to  be  restless,  and  to  toss  about  in  bed,  the 
entire  chest  should  be  enveloped  in  a  jacket- poultice.  The  ordinary 
pouldce  soon  becomes  rucked  up,  and  converted  into  a  narrow 
band  encircling  only  a  very  limited  portion  of  the  chest,  whilst  the 
uncovered  part  of  the  chest  is  exposed  to  cold.  The  jacket-poul- 
tice should  be  constructed  with  a  piece  of  linen  sufficiently  large  to 
go  quite  round  the  chest,  and  tapes  should  be  sewn  to  it  in  such  a 
manner  that  they  can  be  tied  in  front,  and  over  each  shoulder.  It 
is  as  well  to  have  three  pairs  of  tapes,  so  as  to  admit  of  three  fas- 
tenings down  the  front  of  the  chest. 

To  enable  a  poultice  to  retain  its  heat,  it  should  be  spread  an 
inch  or  more  thick,  or  it  may  be  made  thinner,  and  externally 
coated  with  a  layer  of  cotton-wool.  The  cotton-wool  being  light, 
it  does  not  hamper  the  breathing — a  matter  of  importance,  espe- 
cially with  children. 

In  inflammation  of  deep-seated  organs,  the  same  methods,  modi- 
fied to  suit  the  part,  should  be  adopted.  In  peritonitis  it  is  of  great 
importance  to  spread  the  poultice  thin  and  cover  it  with  a  layer  of 
cotton-wool ;  if  heavy  it  aggravates  the  pain. 

Poultices  are  useful  in  acute  rheumatism,  lumbago,  sciatica, 
pleurodynia,  myalgia,  and  in  those  so-called  rheumatic  pains, 
which  often  attack  limited  parts  of  the  body,  as  one  arm,  &c,^ 
They  are  soothing  and  pleasant  to  the  inflamed  joints  in  rheumatic 
fever,  although  cotton-wool  is  often  preferred.  In  acute  lumbago, 
poulticing  often  brings  speedy  relief,  the  severest  cases  being 

•  Galvaaism  is  highly  useful  in  some  forms  of  these  complaixits,  especially  in 
lombago.  In  sciatica  it  gives  at  least  temporary  relief,  and  in  some  cases  a  few 
applications  effect  a  cure.  Sciatica  and  deep-seated  pains  about  the  shafts  of  the 
long  bones,  even  the  dull  aching  pain  in  the  joints,  which  not  unfrequently  remains 
after  an  attack  of  acute  rheumatism,  will  often  yield  to  galvanism. 
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greatly  benefitted  in  a  few  hours,  and  generally  cured  in 
two  days.  The  poultice  must  be  very  hot,  and  large  eno 
cover  the  whole  loins  or  part  affected,  and  thick  enough  to 
quite  hot  for  half  an  hour,  when  it  must  be  changed.  If  tl 
is  persistent  this  treatment  should  be  continued  for  three  he 
longer ;  the  skin  must  then  be  covered  with  a  piece  of  flanr 
the  flannel  covered  with  oil-silk ;  this  after-treatment  pr( 
wh.'it  is  most  desirable,  free  perspiration. 

When  electricity,  the  needle,  or  poultices,  fail  to  give  mo 
slight  temporary  relief,  it  will  often  be  found  that  the  lum 
accompanied  with  high  fever,  being  sometimes  the  first  S) 
of  an  attack  of  rheumatic  fever. 

Sciatica  may  be  treated  in  the  same  way,  but  the  result 
often  so  satisfactory,     ( Vide  Ether). 

Poultices  applied  in  the  same  way  as  for  lumbago,  and  fc 
by  the  application  of  lint  and  oilskin,  are  often  useful  in 
forms  of  pleurodynia  and  myalgia.  Belladonna  liniment  is 
sufficient,  and  even  to  be  preferred  in  pleurodynia;  and  sor 
ether  spray  at  once  and  permanently  removes  the  pain  of  t 
noying  affection. 

As  we  have  said,  poultices  may  be  made  of  various  subs 
linseed-meal,  oatmeal,  bread,  or  starch.  Each  has  its  \ 
character.  Linseed-meal  and  oatmeal  poultices  have  mo 
perties  in  common ;  they  make  compact  and  only  slightly 
poultices,  retaining  heat  and  moisture  longer  than  other  kin 
are  consequently  often  to  be  preferred  to  bread  or  stare) 
linseed  contains  an  inconsiderable  quantity  of  acrid  mattei 
sometimes  irritates,  especially  if  the  skin  is  of  a  fine  and  ( 
texture,  or  if  it  is  inflamed  by  some  eruption,  in  which  ca 
meal  or  bread  must  be  substituted.  Bread  poultices  ar 
porous  and  blander  than  those  of  linseed-meal,  but  the  p 
depends  very  greatly  on  the  way  of  making  them.  Brea< 
tices  cool  more  quickly,  and  give  less  moisture  to  the  ski 
those  made  of  linseed-meal.  Starch  poultices  retain  the 
for  a  considerable  time,  and  are  very  bland,  unirritating  a 
tions. 

It  is  as  well  to  mention  that  linseed-meal  poultices  ar 
tenacious  than  those  made  of  bread,  and  are  therefore  les! 
to  break  up  and  fall  about  the  bed  and  clothes  of  the  patie 
dering  him  uncomfortable. 

In  making  a  poultice,  care  should  be  taken  that  the  watc 
and  that  all  the  materials,  linseed-meal,  linen,  strapping 
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dages  or  tapes,  wool  and  oil-silk,  are  close  at  hand  ready  for  use, 
and  placed  before  a  good  fire  to  be  thoroughly  warmed.  To 
manufacture  a  linseed  poultice,  sufficient  boiling  water  should  be 
poured  into  a  heated  bowl,  and  the  meal  must  be  quickly  sprinkled 
into  the  bowl  with  one  hand,  while  with  the  other  the  mixture  must 
he  constantly  stirred  with  a  knife  or  spatula,  till  sufficient  meal  has 
been  added  to  make  a  thin  and  smooth  dough.  The  mixture 
should  be  compounded  as  rapidly  as  possible,  otherwise  the  poul- 
tice when  made  will  be  almost  cold.  Only  an  experienced  hand 
can  make  a  model  poultice.  By  adding  the  meal  to  the  water, 
with  constant  stirring,  instead  of  the  water  to  the  meal,  a  thorough 
blending  of  the  two  ingredients  is  ensured,  not  a  knotty,  lumpy, 
uncomfortable  mass,  too  often  vexing  instead  of  soothing  the 
patient.  The  dough  must  then  be  spread  quickly  and  evenly  on 
the  warm  linen,  already  cut  of  proper  size  and  shape,  the  edges  of 
the  linen  turned  a  little  way  over  the  meal  to  prevent  any  portion 
escaping  beyond  the  linen,  and  to  protect  the  patient's  clothes. 

There  are  two  methods  of  making  bread  poultices.  One  way  is 
to  cut  the  bread  in  thickish  slices,  put  it  into  a  basin,  pour  boiling 
water  over  it,  and  place  the  soaking  mass  by  the  fire  for  five 
minutes ;  then  pour  off  the  water,  add  fresh  boiling  water,  and 
place  by  the  fire ;  afterwards  draining  the  bread,  beat  up  with  a 
fork,  and  spread  the  poultice.  The  other  plan  is  to  cut  stale  bread 
into  thick  slices  into  a  saucepan  and  pour  enough  boiling  water 
over  it  to  cover  it ;  place  the  whole  by  the  fire,  and  allow  it  to 
simmer  for  a  short  time,  then  strain  and  prepare  the  poultice. 
The  first  plan  makes  a  porous  poultice,  the  second  a  more  compact 
poultice,  sharing  the  character  of  linseed-meal.  As  we  shall  see, 
each  poultice  has  its  fitting  application. 

Bran  poultices  are  useful  on  account  of  their  lightness. 

Starch  poultices  are  entirely  unirritating  and  retain  their  heat 
for  a  considerable  time.  The  way  to  proceed  is  to  add  a  little 
cold  water  to  the  starch,  and  to  blend  the  two  into  a  pap ;  then 
add  sufficient  boiling  water  to  make  a  poultice  of  the  required  con- 
sistence, which  must  be  spread  on  linen  in  the  manner  already 
described.  Starch  poultices  soothe  open  cancers,  and  allay  skin 
eruptions,  when  there  is  much  inflammation,  heat,  and  pain. 

There  are  several  ways  of  employing  charcoal  as  a  poultice.  It 
is  used  to  prevent  disagreeable  odours  from  foul  sores,  and  it  is 
thought  also  to  promote  a  healthy  condition  of  the  tissues.  When 
employed  for  this  double  purpose,  charcoal  is  added  to  the  poultice. 
As  a  porous  poultice  is  here  required,  bread  is  better  for  the  pur- 
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pose  than  linseed>meal.  A  portion  of  the  charcoal  should 
formly  mixed  with  the  bread,  but  the  greater  part  sh 
sprinkled  over  the  surface  of  the  poultice.  It  is  doubtful 
a  charcoal  poultice  is  greatly  superior  to  a  simple  bread  i 
for  the  charcoal  must  soon  cease  to  absorb  gases,  and  thus 
deodorizing  property.  It  may,  perhaps  promote  a  health 
dition  in  the  sore.  If  the  object  is  merely  to  prevent  disaj 
smells  and  to  keep  the  air  of  the  room  pure,  the  plan  poi] 
in  the  section  on  charcoal  is  to  be  preferred. 

It  is  a  good  practice  to  sprinkle  foul,  sloughing,  putr 
with  dry  charcoal,  and  over  the  charcoal  to  place  a  simple  ; 
or  to  make  the  poultice  of  well-toasted  or  of  burnt  bread 
treatment  appears  to  hasten  the  separation  of  the  sloughs^ 
promote  a  healthier  state  of  the  tissues,  and  may  be  appli 
boil  when  the  core  is  separating,  or  to  a  bed-sore  while  th 
slough  still  adheres  to  the  living  tissues. 

Some  maintain  that  a  yeast  poultice  is  useful  in  sloughin 
and  that  it  prevents  destruction  of  the  tissues,  and  promt 
separation  of  sloughs.  Yeast  poultices  are  made  in  twi 
Yeast  and  water  may  be  added  to  flour  till  ordinary  dough 
and  the  dough  is  applied  while  fermentation  is  going  on. 
case  it  is  simply  an  application  of  "  rising  dough."  The  otl 
is  to  smear  warmed  yeast  over  the  surface  of  a  simple  brea 
tice. 

A  carrot  poultice,  which  is  supposed  to  make  wounds 
and  healthier,  is  made  by  boiling  carrots  till  they  becom 
soft,  mashing  them  With  a  fork,  and  spreading  the  pulp 
linen  in  the  ordinary  way. 

Laudanum  is  sometimes  added  to  poultices  to  ease  pain  ; 
is  especially  effectual  when  the  skin  is  broken. 

Solutions  of  chloride  of  lime  or  of  soda  may  be  added  I 
tices  to  destroy  offensive  gases  given  off  from  unhealthy  sor 

In  eczema,  with  much  inflammation  and  sensation  of  hi 
McCall  Anderson  recommends  a  cold  potatoe  poultices;: 
with  a  small  quantity  of  absorbent  powder,  containing  ca 
The  powder,  a  useful  dusting  powder  without  the  poultice,  i 
posed  of  half  a  drachm  of  camphor,  reduced  to  powder,  wi 
tifled  spirit  and  three  drachms  each  of  powdered  talc  and  c 
zinc. 

Professor  Marshall  employs  an  iodide  of  starch  poultice  1 
sloughing  sores.  A  jelly  is  made  with  two  ounces  of  starch 
with  six  ounces  of  boiling  water,  to  which  before  it  cools  sh( 
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added  half  an  ounce  of  liqour  iodi.  The  mixture  is  spread  on  lint, 
and  applied  cold. 

Fomentations  by  means  of  flannel  wrung  out  of  boiling*  water 
are  employed  for  similar  purposes  as  poultices.  They  are  used  for 
the  sake  of  their  moisture,  but  especially  for  their  warmth,  and  they 
differ  from  poultices  in  being  less  weighty,  and  therefore  less  likely 
to  increase  the  pain  of  very  tender  parts.  The  flannel  is  wrung 
out  by  means  of  a  wringer  made  of  stout  towelling  attached  to  two 
rods.  The  boiling  wet  flannel  is  placed  in  the  wringer,  which  is  then 
twisted  round  the  flannel  very  strongly,  till  the  water  is  thoroughly 
squeezed  out.  As  the  flannel  when  first  taken  from  the  boiling 
water  is  too  hot  to  be  held  in  the  hands,  the  wringer  is  useful.  In 
the  absence  of  a  wringer  an  ordinary  towel  will  answer  fairly  well. 
Wrung  as  dry  as  possible,  these  fomentations  may  be  used  very  hot 
without  fear  of  scalding  or  blistering  the  skin.  The  fomentation 
should  be  covered  outside  with  a  piece  of  macintosh,  and  tied  on 
with  bandages.  As  hot  fomentations  qnickly  cool,  and  being 
<iiiefiy  used  for  the  sake  of  heat,  they  must  be  frequently  renewed : 
when  finally  removed,  the  skin  must  be  carefully  wiped  dry,  and 
covered  with  flannel  or  cotton-wool  to  prevent  catching  cold. 

Fomentations,  in  a  less  degree  poultices,  relax  spasm  in  the 
internal  organs,  as  in  intestinal,  renal  and  biliary  colic.  In  very 
^extensive  inflammation  fomentations  are  preferable  as  a  large 
poultice  is  heavy  and  uncomfortable.  Thus  fomentations  are 
employed  when  a  limb  is  extensively  affected  with  erypsipelas, 
or  when  the  tissues  have  been  widely  contused  and  have  become 
inflamed. 

Sponging  the  face  with  water  as  hot  as  can  be  borne,  is  a  very 
useful  application  in  acne  indurata ;  it  will  disperse  the  incipient 
spots,  and  limit  the  size  and  hasten  the  maturation  of  the  more 
matured  ones,  and  at  the  same  time  greatly  lessen  for  some  hours 
the  redness  of  the  eruption. 

Twenty  or  thirty  drops  of  turpentine  sprinkled  on  a  hot  fomenta- 
tion of  the  above  description  makes  a  good  counter-irritant,  useful 
when  it  is  needful  to  combine  a  stimulating  with  a  warm,  soothing 
action. 

Sometimes  it  is  desirable  to  apply  heat  to  a  part  of  the  surface 
of  the  body,  when  at  the  same  time  it  is  important  to  avoid  relax- 
ation of  the  tissues  which  moisture  would  produce.  In  such  cases 
varioss  dry,  strongly-heated  applications  are  used.  Flannel,  al- 
most scorched  before  the  fire,  or  in  an  oven,  is  sometimes  employed, 
but  it  speedily  loses  heat.    Sand  or  chamomile  flowers  retain  heat 
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far  better ;  they  may  be  strongly  heated  over  the  fire  or  an  iron 
pan,  and  then  be  run  into  a  heated  linen  bag  made  for  the  pur- 
pose, of  such  shape  and  construction  that  the  contents  shall  form  a 
thickish  and  even  layer.  Each  substance  possesses  its  respective 
advantages;  sand,  though  heavy,  retains  heat;  chamomile  flowers, 
though  light  soon  lose  their  warmth.  A  thin  piece  of  flat  tile 
heated  in  the  oven,  and  wrapped  in  flannel,  is  lighter  than  sand,  re* 
tains  its  heat  for  a  considerable  time,  and  is  easily  procured.  These 
applications  are  of  great  service  in  relieving  the  pain  of  spasms. 


THE  USES  OF  ICE  AND  THE  SPINAL  ICE-BAG. 

Ice  is  frequently  used  to  abstract  heat,  to  check  bleeding,  to  allay 
inflammation,  and  to  destroy  sensation.  Ice  broken  up  with  the 
help  of  a  large  needle  into  small  fragments,  may  be  enclosed  in  a 
bladder  or  thin  india-rubber  bag,  first  squeezing  the  air  out  of  the 
bag.  After  filling  the  bag  about  one-third  of  its  capacity,  its 
mouth  should  be  tied  on  a  cork  so  as  to  afford  a  purchase  for  the 
twine.  The  ice-bag  may  then  be  adapted  to  almost  any  shape, 
and  fitted  to  the  inequalities  of  the  body  and  if  required,  may  be 
fashioned  into  a  sort  of  cap  for  the  head. 

This  cap  is  often  applied  to  the  head  m  tubercular  and  simple 
meningitis,  and  it  may  be  employed  to  allay  the  severe  headache  of 
the  early  stages  of  acute  fevers.  Sometimes  the  ice-bag  is  laid  on 
the  epigastrium  to  ease  the  severe  pain  and  vomiting  of  chronic 
ulcer,  or  of  cancer  of  the  stomach.  It  may  be  applied  in  prurigo 
of  the  vulvae;  other  treatment,  however,  is  generally  to  be  pre- 
ferred. 

A  lump  of  ice  is  sometimes  inserted  into  the  uterus,  or  pushed 
into  the  rectum,  to  arrest  uterine  haemorrhage  after  delivery. 

Ice  is  used  internally  for  a  variety  of  purposes.  Sucking  ice 
allays  thirst,  and  is  very  grateful  to  fever  patients.  It  is  likewise 
sucked  to  check  bleeding  from  the  mouth  or  throat,  stomach  or 
lungs.  To  check  bleeding  from  the  stomach  small  pieces  should 
be  swallowed. 

The  constant  sucking  of  ice  is  most  efficacious  in  combating 
acute  inflammation  of  the  tonsils  or  throat ;  it  also  is  very  bene- 
ficial in  tonsillitis,  the  sore  throat  of  scarlet  fever,  and  other  acute 
specific  throat  diseases,  and  even  in  diphtheria.     It  often  proves 
J    most  soothing,  allays  the  heat  and  pain,  and  checks .  the  abundant 
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secretion  of  mucus,  which  is  so  harassing  from  the  constant  hawk- 
log-  and  deg-lutition  it  occasions.  In  diphtheria,  and  indeed  in  all 
inflammations  of  the  throat,  the  good  effects  of  ice,  especially  when 
used  at  the  very  beginning  of  the  attack,  are  most  marked.  The 
ice  should  be  sucked  as  constantly  as  possible,  and  be  continued  till 
the  disease  has  fairly  declined. 

In  the  same  way  ice  is  employed  to  allay  the  nausea,  sickness, 
and  pain  of  disease  of  the  stomach. 

Ice  may  be  applied  to  an  inflamed  and  prolapsed  rectum  or 
uterus,  to  reduce  inflammation  and  swelling,  so  as  to  enable  these 
parts  to  be  returned  to  their  proper  place. 

Some  apply  ice  to  the  head  in  delirium  tremens  and  in  the  con- 
vulsions of  children. 

The  application  of  a  small  bladder  or  india-rubber  bag  of  ice 
will  dull  or  even  neutralize  pain  after  an  operation  for  piles  or 
fissure  of  the  anus. 

M.  Diday  strongly  recommends  the  local  applications  of  ice  in 
such  painful  affections  of  the  testis  as  neuralgia  and  blenorrhagic 
orchitis.  Two  pigs'  bladders  partially  filled  with  ice  are  applied 
one  under,  the  other  over  the  testis,  the  neighbouring  parts  being 
protected  with  napkins.  The  pain  in  orchitis  is  at  first  rather 
increased,  but  soon  declines  and  in  a  few  minutes  altogether 
ceases.  The  continuous  application  of  ipe-bladders  for  twenty- 
four  to  forty-eight  hours  permanently  removes  the  pain  in  many 
cases.  If  on  pressure  any  tenderness  remains,  the  pain  will  return, 
and  the  ice  must  be  continued  three,  or  four,  and  even  five,  days, 
according  to  circumstances.  On  discontinuing  the  ice,  wet  cold 
cloths  should  be  used,  to  permit  the  tissues  to  return  gradually  to 
their  normal  temperature. 

Two  parts  of  finely-pounded  ice  with  one  part  of  common  salt 
produces  cold  sufficient  to  freeze  the  tissues,  and  to  deprive  them 
of  sensibility.  This  mixture,  largely  used  by  Dr.  Arnott,  is  con- 
fined in  a  gauze-bag,  and  placed  in  contact  with  the  skin  till  sensa- 
tion is  abolished,  and  the  skin  has  a  leathery  feel,  and  assumes  a 
shrunken  tallowy  appearance.  If  applied  too  long,  this  mixture 
may  vesicate ;  but  this  will  not  occur  under  five  or  six  minutes. 
This  application  is  employed  to  prevent  the  pain  of  minor  opera- 
tions, as  extraction  of  the  toe-nail,  and  the  opening  of  abscesses. 
Dr.  Arnott  recommends  it  in  chronic  rheumatism,  in  erysipelas, 
lumbago,  and  in  wounds.  In  chronic  rheumatism,  it  should  be 
applied  to  the  diseased  joints  for  six  minutes ;  it  should  then  be 
replaced  for  a  short  time  by  pounded  ice,  to  prevent  the  occur- 
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rence  of  inflammation  from  too  rapid  a  return  of  heat  to  the 
An  attack  of  lumbago  may  be  often  cured  by  freezing  the  sk 
the  painful  part.    Dr.  Arnott  asserts  that  when  applied  to  ' 
this  mixture  prevents  inflammation  without  hindering  union 
first  intention. 

Applied  for  some  hours,  this  mixture  destroys  sensibility 
a  degree,  that  chloride  of  zinc  paste  may  be  used  in  sii 
quantity  to  destroy  the  tissues  to  a  considerable  depth,  ' 
inducing  pain  or  inflammation.  But  ether  spray,  so  convc 
and  rapidly  used  in  the  manner  introduced  by  Dr.  Richar< 
now  generally  preferred  for.  the  purpose  of  freezing  the  tissi 

A  single  application  of  ether  spray  will  often  remove  luml 
ether  spray  sometimes  relieves  sciatica,  and  those  frontal 
aches  commonly  called  nervous,  arising  from  either  me 
bodily  fatigue.  Frontal  headache,  dull  and  uniform  in  cha 
lasting  many  days,  occurring  not  uncommonly  after  exciter 
an  acute  illness,  such  as  erysipelas,  a  severe  cold,  or  a  sore 
often  succumbs  to  ether  spray;  but  it  is  generally  requi 
freeze  the  skin  of  the  forehead. 


ON  THE  SPINAL  ICE-BAG  AND  THE  SPINAL  H( 

WATER  BAG. 

The  profession  is  indebted  to  Dr.  Chapman  for  the  introduc 
these  applications,  and  for  a  rational  explanation  of  their  ac 
Concerning  the  spinal  ice-bag.  Dr.  Chapman  says,  **I  have 
by  numerous  experiments  that  cold  applied  to  the  back  exe 
only  a  sedative  influence  on  the  spinal  cord,  but  also  or 
nervous  centres  which  preside  over  the  blood-vessels  in  all  p 
the  body.  The  modus  operandi  of  this  influence  on  those  c 
and  its  effects,  may  be  thus  stated:  '  ist.  It  partially  pa: 
them.  2nd.  By  means  of  the  partial  paralysis  thus  effectec 
sens  the  nervous  currents  in  the  vaso-motor  nerves  emergin 

*  The  pain  and  stiffneBS  of  the  muscles  of  the  back  in  lumbago  may 
instantaneously  removed  by  running  a  needle  an  inch  or  more  into  the 
part ;  when  the  lumbago  is  double,  this  almost  painless  operation  shoulc 
formed  on  both  sides  of  the  loms.  Inserted  along  the  course  of  the  sciati 
the  needle  sometimes  affords  instant  and  marked  relief  even  in  verychron 
of  sciatica.  This  treatment  indeed,  sometimes,  as  if  by  magic,  cures  se\ 
long-standing  cases.  The  passage  of  an  interrupted  galvanic  current  will 
relieve  lumbago. 
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the  ganglia  or  nerve  centres  acted  upon,  and  stimulating  the  mus- 
cular fibres  surrounding  the  arteries  influenced.  3rd.  By  thus 
lessening  those  currents  it  lessens  the  contractile  energy  of  the 
muscular  bands  of  the  artenes  to  which  those  currents  flow,  and 
by  doing  so  facilitates  the  dilatation  of  those  artenes  themselves. 
Ath.  By  thus  inducing  the  condition  of  easy  dilatability  in  the 
arteries  acted  upon,  it  enables  the  blood  which  flows  in  the  direc- 
tion of  least  resistance,  to  enter  them  in  greater  volume,  and  with 
greater  force  than  before.'  " 

These  effects  are  analogous  to  those  obtained  by  Claude  Bernard. 
On  dividing  the  sympathetic  nerve,  he  found  that  the  vessels  of 
the  parts  supplied  with  this  nerve  became  dilated  and  received 
an  increased  supply  of  blood,  with  a  proportionate  augmenta- 
tion of  the  vital  properties.  Chapman  avers  that,  "  Those  phe- 
nomena which  Professor  C.  Bernard  produced  in  the  head  of  an 
animal  by  section  of  the  cervical  sympathetic,  I  have  induced  in 
the  heady  thorax,  abdomen,  pelvis,  and  four  extremities  of  man,  by 
the  application  of  ice  to  the  diflierent  parts  of  the  back." 

To  supply  an  increased  afflux  of  blood  to  any  part  of  the  body, 
Dr.  Chapman  applies  the  ice-bag  to  various  parts  of  the  spin^ ;  to 
the  neck  and  between  the  shoulders,  when  more  blood  is  needed 
for  the  head ;  to  the  upper  part  of  the  back,  for  the  chest  and 
arms ;  to  the  lower  part  of  the  back,  for  the  abdomen,  pelvis,  and 
legs.     Dr.  Chapman  says : 

I.  "  Muscular  tension  is  diminished  by  the  application  of  ice  along  the 
spine**  In  support  of  this  statement  he  asserts  that  the  ice-bag  will 
prevent  the  cramps  of  diarrhoea  and  cholera,  and  is  useful  in  laryn- 
gismus stridulus,  chorea,  tetanus,  infantile  convulsions  and  epilepsy, 
and  "  in  prolonged  muscular  rigidity  due  to  acute  or  chronic  dis- 
order of  the  nervous  centres." 

U.  "  Sensibility  is  lessened  by  the  application  of  cold  along  the  spine. 
This  is  proved  conclusively  by  my  experience,  which  has  been  con- 
siderable, in  the  treatment  of  neuralgia." 

III.  "  Secretion  is  lessened  by  the  application  of  cold  along  the  spine,  I 
have  assured  myself  by  experience  in  numerous  cases  of  the  truth 
of  this  proposition.  Morbidly  excessive  sweating,  bronchorrhoea, 
the  excessive  action  of  the  alimentary  mucous  membrane  constitut- 
ing the  chief  cause  of  diarrhoea,  excessive  action  of  the  kidneys, 
leucorrhaea,  and  spermatorrhoea,  I  have  restrained  over  and  over 
again  by  cold  properly  applied  to  the  appropriate  part  of  the 
spine." 

IV.  **  The  peripheral  circulation^  and  consequently  bodily  heat,  is  in- 
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creased  hy  ice  applied  along  the  spine,**  He  narrates  the  ft 
singular  cases  in  confirmation  of  this  proposition :  ''  A 
aged  sixty,  who  for  more  than  twenty  years  had  always  be 
to  the  touch,  even  over  her  shoulders  and  bosom,  though 
warmly  clothed ;  and  her  feet  were  habitually  and  extremely 
After  using  ice  during  three  weeks,  several  hours  a  day,  th 
surface  of  the  body,  including  her  feet  became  wonderfully 
She  was  extremely  astonished  by  the  increase  of  the  temp 
of  her  body,  as  well  as  by  the  subsidence  of  every  sympto 
which  she  had  suffered  for  so  many  years ;  and  when  she 
upon  me  a  week  after  the  treatment  had  ceased,  her  newly-a 
increase  of  general  circulation,  denoted  by  her  increased  \ 
still  continued.  Case  2  of  this  series  affords  a  remarkabl 
of  the  proposition  in  question  :  The  patient,  a  man,  aged  f 
who  seemed  nearly  seventy,  suffering  from  paralysis,  epilej 
other  grave  troubles,  complained  that  he  was  always  '( 
over;'  that  he  suffered  especially  from  coldness  of  the  fe< 
in  the  hottest  weather,  and  was  obliged,  as  his  wife  said, 
near  the  fire  in  summer/  Within  one  week  after  the  tre< 
which  was  continued  three  months,  this  patient  had  become 
all  over — especially  the  feet.  Within  a  month  he  said,  '  I 
well  as  possible;  but  very  hot,  very  hot.'  In  this  case,  aft 
ice  had  been  left  of!  for  some  days,  the  patient  becam 
again." 

Dr.  Chapman  asserts  that  ice  applied  along  the  lower  don 
lumbar  vertebraB,  by  increasing  the  amount  of  blood  supp 
the  pelvic  organs,  promotes  menstruation,  and  will  even  \ 
the  suppressed  monthly  flux.  The  ice-bag,  by  increasing  i\ 
of  blood  to  the  legs,  proves  very  comfortable  to  persons  ha 
with  cold  feet ;  and  I  have  often  seen  the  feet  becoming  cc 
ably  warm  a  few  minutes  after  the  application  of  the  ice. 

Dr.  Chapman  asserts  that  ice  applied  along  the  spine  is  exi 
ly  useful  in  cholera  and  tetanus,  in  sea-sickness,  and  the  vo: 
of  pregnancy. 
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The  physiological  effects  produced  by  heat  to  the  spine  a 
might  be  inferred,  the  opposite  of  those  induced  by  cold. 
Chapman  says  that,  "  ist.    The  temperature  of  the  sympa 
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gBng\i2L  being"  raised,  the  flow  of  blood  to  them  becomes  more 
copious,  and  the  functions  consequently  become  more  energetic 
than  before.  2nd.  Their  nervous  influence  passes  in  fuller  and 
more  powerful  streams  along  the  nerves  emerging  from  them,  and 
ramifying  over  the  blood-vessels  which  they  control.  3rd.  The 
muscular  bands  surrounding  those  vessels,  stimulated  by  this  in- 
creased nervous  afflux  to  contract  with  more  than  their  usual  force, 
diminish  proportionably  the  diameter  of  the  vessels  themselves. 
4th.  The  diameter  of  the  vessels  being  thus  lessened,  the  blood 
flows  through  them  in  less  volume  and  with  less  rapidity  than  be- 
fore: indeed,  it  is  probable  that,  while  the  nervous  ganglia  in 
question  are  made  to  emit  their  maximum  of  energy,  many  of  the 
terminal  branches  of  the  blood-vessels  acted  upon  become  com- 
pletely closed."  The  temperature  of  the  hot-bag  should  not  ex- 
ceed 120''. 

Dr.  Chapman  employs  heat  along  the  spine  to  contract  the  blood- 
vessels, and  states  that,  if  properly  applied,  it  will  not  only  lessen 
but  will  arrest  the  menstrual  flow.  He  asserts,  as  the  result  of  his 
experience,  that  it  will  arrest  menorrhagia  and  bleeding  from  the 
nose  and  lungs.  In  bleeding  from  the  nose  or  lungs,  the  hot  spinal 
bag  must  be  applied  along  the  cervical  and  upper  dorsal  vertebrae; 
in  menorrhagia,  along  the  lower  dorsal  and  lumbar  vertebrae. 
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A  FEW  remarks  may  be  made  here  conveniently  on  the  drinks  best 
suited  to  fever  patients.  The  importunate  and  distressing  thirst 
often  causes  much  restlessness  and  irritability,  whilst  these  in  their 
turn  often  increase  the  fever.  Therefore,  the  urgent  thirst  must  be 
allayed ;  but  if  left  to  himself  a  patient,  to  satiate  his  craving,  will 
always  drink  to  excess,  which  is  very  liable  to  derange  the  stom- 
ach, impair  digestion,  produce  flatulence,  and  even  diarrhoea. 
Theory  and  experience  both  show  that  drinks  made  slightly  bitter 
and  somewhat  acid  slake  thirst  most  effectually.  A  weak  infusion 
of  cascarilla  or  orange-peel,  acidulated  slightly  with  hydrochloric 
acid,  was,  with  Graves  of  Dublin,  a  favourite  thirst-quelling  drink 
for  fever  patients.  Raspberry  vinegar  is  a  useful  drink.  Sucking 
ice  is  very  grateful.  Sweet  fruits,  although  at  first  agreeable  and 
refreshing,  must  be  taken  with  care  and  moderation,  for  they  often 
give  rise  to  a  disagreeable  taste,  and  are  apt  to  produce  flatulence 
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or  diarrhoea.     There  is  no  advantage  in  "curtailing'  b 
moderate  degree  the  amount  of  water  drunk  by  diabetic 
The  urine  and  sugar  may  by  this  means  be  lessened, 
general  distress  increased*'  (Roberts).     In  the  thirst  of 
Prout  recommends  tepid  drinks. 

Rinsing  the  mouth  with  water  as  hot  as  can  be  borne  v 
relieve  and  indeed  sometimes  subdue  toothache,  though  o 
ally  cold  water  answers  better. 

Water  is  necessary  both  for  the  digestion  and  solution 
but  an  insufficient  as  well  as  an  excessive  quantity  are  alii 
ful.    The  character  of  the  fermentations,  it  is  well  known, 
on  the  amount  of  water  present ;  for  instance,  with  sugar, 
is  but  little  water  present,  no  fermentation  will  take  place 
on  the  other  hand,  with  excess  of  water,  acetous,  instead  c 
fermentation,  will  be  set  up.     It  is  more  than  probable 
quantity  of  water  taken  with  the  food  may,  in  a  similar  ws 
the  changes  which  it  undergoes  in  the  stomach.    This  muc 
tain,  that  the  drinking  habitually  an  excess  of  water  with  tl 
often  aggravates  dyspepsia,  and,  on  the  other  hand,  inc 
appears  in  some  cases  to  be  connected  with  an  insufficient 
of  fluid.    Flatulent  dyspepsia  is  often  traceable  to  excess  o 
ing  at  meal-times. 

Too  much  water  taken  with  the  food  impairs  digestior 
by  diluting  the  gastric  juice,  and  so  weakening  its  solvent 
The  popular  idea  proves  to  be  correct,  that  drink  should  I 
chiefly  at  the  end  of  the  meal,  when  it  serves  many  useful  p 
it  then  aids  the  passage  of  the  peptones  from  the  intestine 
blood,  and  so  favours  the  continuance  of  digestion,  since  i 
that  these  peptones  hinder  that  process  until  they  pass  1 
canal.  Moreover,  indigestible  substances,  only  partially  c 
are  carried  by  the  fluid  through  the  pylorus  into  the  intesti 
there  subjected  to  further  digestion  or  are  eliminated 
motions,  thus  removing  a  source  of  irritation  from  the  ston 
intestines.  The  prevailing,  perverse  modern  fashion  of  te 
ing  a  short  time  before  dinner  cannot  be  too  strongly  cone 
the  early  tea,  if  permissible  at  all,  should  be  taken  at  1< 
hours  before  dinner. 

In  our  desire  to  avoid  the  ingestion  of  too  much  drink,  i 
be  careful  not  to  err  on  the  side  of  undue  abstinence,  for  it  1 
shown  that  a  proper  amount  of  water  favours  the  secretio 
gastric  juice,  and  promotes  the  passage  of  the  peptones 
blood.    Iced  drinks  at  meal-time  are  often  harmful  by  co 
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ing*  the  vessels,  and  preventing  the  secretion  of  the  due  quantity  of 
gastric  juice. 

Chomel  described,  and  Dr.  Tborowgood  recently  narrated,  some 
cases  of  a  form  of  dyspepsia,  called  by  him  "  indigestion  of  fluids/' 
characterized  by  uneasiness  after  drinking,  and  a  splashing  noise 
heard  on  percussing  the  stomach  or  shaking  the  body,  even  when 
the  patient  has  taken  no  drink  for  some  hours.  The  best  treat- 
ment for  this  curious  indigestion  is  not  to  drink  till  sometime  after 
a  meal  and  as  little  as  is  compatible  with  comfort. 

After  taking  an  emetic,  warm  water,  or  various  infusions,  as 
chamomile  tea  and  mucilaginous  drinks,  are  employed  to  promote 
vomiting.  For  this  purpose,  the  quantity  of  fluid  taken  should  not 
be  too  large,  otherwise  it  distends  the  stomach,  paralyzes  its  mus- 
cular walls,  and  impedes,  instead  of  promotes,  vomiting.  Half  a 
pint  to  a  pint  is  sufficient. 

The  action  of  water  in  the  intestines  is  similar  to  that  in  the 
stomach,  and  its  presence  is  necessary  for  the  absorption  of  the 
digested  substances  in  this  part  of  the  canal. 

A  glass  of  cold  water  taken  early  in  the  morning  is  to  some 
persons  a  purgative.  The  cankery  taste,  hot  sensation  in  the  mouth 
and  lack  of  appetite^  for  breakfast  experienced  by  many  persons  on 
waking,  is  generally  removable  by  drinking  half  a  tumbler  of  pure 
cold  water  half  an  hour  before  that  meal.  A  too  free  indulgence 
in  fluids  often  increases  or  keeps  up  diarrhoea. 

After  free  water-drinking  the  water,  but  not  the  solids,  of  the 
fseces  is  increased.  Water,  tepid  or  cold,  is  employed  for  evacuant 
injections  into  the  rectum. 

Water  passes  readily  into  the  blood,  but  with  certain  limitations. 
When  the  system  has  undergone  great  loss  of  water,  this  fluid  is 
absorbed  with  much  avidity,  and  its  rapid  passage  into  the  circula- 
tion may  materially  affect  the  blood;  indeed  this  sudden  and 
copious  influx  of  water  is  said  sometimes  to  destroy  cattle  by  the 
rapid  destruction  of  the  blood  corpuscles  by  osmosis.  But  when 
the  amount  of  water  in  the  blood  is  already  ample,  the  absorption 
of  a  further  quantity  from  the  stomach  and  intestines  is  much 
diminished. 

Excess  of  water  is  eliminated  in  various  ways.  Some,  as  we 
have  said,  passes  ofl"  by  the  intestines  ;  some  is  thrown  ofl*  by  the 
skin  and  lungs ;  but  most  is  excreted  by  the  kidneys.  In  six  hours 
the  chief  part  is  eliminated,  though  after  strong  exercise  much 
water  is  retained  in  the  muscles  considerably  longer. 

Copious  drinking  exerts  a  further  action  on  the  urine  than  that 
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just  mentioned;  for  not  only  does  it  increase  the  urinary  water,  but 
it  also  augments  the  other  constituents  as  urea,  phosphoric  and 
sulphuric  acid,  and  chloride  of  sodium.     The  augmentation  of 
these  constituents,   with  the  exception  of  the  chloride  of  sodium,  is 
permanent,   but  with  respect  to  this  salt  the  increase  is  only 
temporary,  for  after  a  while  its  amount  falls  below  the  quantity 
excreted  in  health,  and  thus  the  previous  increase  is  balanced ; 
and  water  must,  therefore,  in  regard  to  common  salt,  be  considered 
merely  a  temporary  eliminator.     The  case  is  different,  however, 
with  urea,   phosphoric  and  sulphuric  acid;    for  water-dnnking 
induces  a  fixed  increase  of  these  substances,  giving  rise  not  onl^ 
4o  their  increased  elimination,  but  to  their  increased  formation 
which  can  happen  only  from  augmented  disintegration  of  sub 
stances  containing  nitrogen   and  sulphur.     Did  water-drinkin] 
exert  solely  a  disintegrating  influence,  it  would  lead  merely  to 
loss  of  weight;  but  simultaneously  with  this  rapid  disintegration 
corresponding  increase  of  assimilation  takes  place  in  the  san 
tissues;    whence    it  happens    that   water,    taken    under    certa 
precautions,  may  increase  both  construction  and  destruction 
tissue,  and  so  act  as  a  true  tonic,  improving  the  vigour  of  body  ai 
mind.    These  considerations  suggest  an  explanation  of  the  bene 
often  derived  from  the  "  water  treatment "  in  hydropathic  instil 
dons. 

The  effects  of  water-drinking  vary  in  different  persons.  T 
disintegration  is  greatest  in  weakly  persons,  on  whom  this  proc< 
may  produce  almost  a  febrile  state.  Disintegration  is  greater 
children  than  in  adults,  and  greater,  perhaps,  in  women  than 
men.  A  high  temperature  of  the  water,  or  of  the  external  i 
increases  disintegration.  Bodily  exercise  produces  the  same  ef 
(Parkes  on  Urine). 
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Injections  are  used  for  a  variety  of  purposes ;  to  procure  eva' 
lions  of  the  bowels,  to  restrain  diarrhoea,  to  ease  pain   about 
region  of  the  pelvis,  to  destroy  worms,  to  introduce  medicines 
the  general  system,  and  lastly  to  pass  nutritive  substances    into 
rectum,  in  cases  where  food  cannot  be  taken  by  the  stomach. 

For  each  of  these  purposes  certain  points  must  be  attended  1 
the  administration  of  enemata. 
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First,  concerning  injections  used  to  relieve  the  bowels.  It  must 
be  clearly  understood  that  an  enema  seldom  acts  by  merely  wash- 
ing away  the  faeces ;  for  it  acts  efficiently  when  the  faecal  matter  is 
lodged  high  up  the  intestines;  even  in  the  transverse  colon  or 
caecum.  They  probably  stimulate  the  whole  intestinal  tract  to 
more  vigorous  peristaltic  action,  by  which  means  the  contents  are 
propelled  along  the  canal,  and  finally  expelled,  the  injected  fluid 
distending  the  lower  part  of  the  large  gut,  and  so  exciting  the 
vermicular  action  of  the  intestines  far  beyond  the  point  reached  by 
the  injection.  The  object,  therefore,  is  to  distend  the  rectum  and 
the  adjoining  part  of  the  intestine,  but  an  enema  constantly  fails 
because  not  enough  fluid  is  introduced  to  excite  contraction.  It  is 
necessary  to  introduce  a  considerable  quantity  of  fluid,  as  much  as 
two,  three,  or  even  four  pints.  Any  one  who,  for  the  first  time, 
without  due  observance  of  certain  conditions,  attempts  to  introduce 
a  copious  injection  into  the  rectum,  will  in  all  probability  fail. 

When  a  copious  injection  is  to  be  given,  the  patient  should  be 
placed  on  his  left  side,  and  the  fluid  must  be  slowly  pumped  into 
the  rectum  ;  after  a  variable,  but  usually  a  short,  time,  the  patient 
complains  of  inability  to  retain  more,  and  suffers  from  colicky  pain 
in  the  belly,  and  an  urgent  desire  to  empty  the  bowels.  The 
pumping  must  now  be  intermitted  for  a  while,  and  the  patient 
directed  to  prevent  the  escape  of  the  fluid ;  but  if  he  is  unable  to 
control  the  sphincter,  the  administrator  must  help  him.  This  can 
be  done  in  several  ways,  each  having  for  its  object  the  strengthen- 
ing the  contraction  of  the  sphincter.  The  simplest,  but  not  always 
the  most  successful  plan,  is  to  firmly  support  the  perinaeum  and 
structures  around  the  anus,  either  with  the  bare  hand  or  with  the 
aid  of  a  folded  towel.  Should  this  support  prove  ineffectual, 
which  is  often  the  case  after  a  considerable  quantity  of  fluid  has 
been  introduced,  further  assistance  is  afforded  by  passing  into  the 
rectum,  alongside  the  nozzle  of  the  enema-pipe,  one,  two,  or  even 
three  lingers,  as  circumstances  may  require,  and  pressing  them 
with  the  nozzle  strongly  upward.  Stimulated  in  this  way,  the 
sphincter  firmly  grasps  the  fingers,  and  effectually  prevents  the 
escape  of  the  fluid;  indeed,  with  these  precautions,  almost  any 
amount  of  fluid  may  be  pumped  into  the  intestines.  From  time  to 
time  the  patient  will  complain  of  grioing  pains  and  an  oppressive 
desire  to  go  to  stool,  when  the  pumping  should  be  stayed  awhile, 
and  recommenced  as  soon  as  these  symptoms  pass  away.  The 
operation  over,  the  patient  must  be  directed  to  lie  quite  quiet  on 
the  left  side,  and,  if  possible,  to  retain  the  fluid  for  ten  minutes  or 
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more,  so  as  to  ensure  a  more  active  and  thorough  contraction 
bowels. 

It  need  scarcely  be  mentioned  that  if  the  rectum  or  lower  j 
the  large  intestines  is  the  seat  of  cancer,  or  is  diseased  ir 
ways  copious  injections,  and  the  introduction  of  a  long  tut 
attended  with  danger. 

Sometimes  the  rectum  and  lower  part  of  the  gut  are  bloc! 
distension  with  faeces,  against  which  the  injected  fluid  imi 
and  finding  no  passage,  it  of  necessity  flows  back  throu| 
sphincter  as  fast  as  it  is  pumped  in.     One  or  two  ways  w 
adopted  to  force  such  a  blockade.    A  hollow  tube  of  some 
in  length  is  passed  through  the  impacted  faeces,  till  its  free 
mity  reaches  the  sigmoid  flexure,  or  even  higher.     If  the  t 
passed  through  the  accumulation  in  the  intestine,  the  injectic 
easily  proceed.    Should  this  manoeuvre  fail,  and  the  need  is 
to  obtain  an  evacuation,  then  two  or  three  fingers,  according 
yielding  of  the  spincter,  are  to  be  introduced  in  the  rectum  tc 
draw  the  faeces.    This  can  be  easily  accomplished  if  the  faea 
hard  and  firm.     Obstinate  constipation  of  this  character 
most  commonly  in  diabetes.     The  hard  and  almost  stone-like 
can  easily  be  withdrawn  by  the  fingers  in  the  manner  desc 
and  much  more  may  be  withdrawn  than  is  contained  in  the  r 
for  although  the  intestines  may  be  unable   to  force  the  hai 
faeces  through  the  sphincter,  they  are  quite  capable  of  prof 
them  into  the  rectum  ;  consequently  as  fast  as  the  faeces  are 
drawn,  fresh  supplies  are  propelled  downwards  within  easy 
of  the  fingers. 

Various  fluids  are  employed  as  enemata.  Sometimes  : 
warm  water  or  gruel ;  at  other  times,  to  one  or  other  of  th 
added  soap,  turpentine,  or  castor-oil.  When  castor-oil  or  ti 
tine  is  added  to  the  injection,  soap  and  gruel  are  generally  emj 
to  help  to  suspend  these  substances.  It  must  be  recollecte 
castor-oil  and  turpentine  are  lighter  than  water,  and  will  fl( 
its  surface,  so  that  if  the  oil  or  turpentine  is  added  to  the  fluid 
injected,  although  the  whole  may  be  well  stirred,  yet,  as  the 
tion  proceeds,  the  oil  rises  to  the  surface.  As  the  tube  i 
syringe  lies  at  the  bottom  of  the  vessel,  the  lower  stratum  * 
liquid  is  first  injected,  and  much  of  the  oil  or  turpentine  either 
on  the  surface,  or  sticks  to  the  sides  of  the  vessel,  while  the 
portion  ultimately  injected  operates  only  upon  the  rectum  ar 
neighbouring  intestines.  The  object  should  be  to  make  the 
the  turpentine,  as  the  case  may  be,  rise  as  high  up  the  cai 
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possible,  so  as  to  bathe  and  influence  the  mucous  lining  of  the 
intestines.  The  oil  or  turpentine,  well  beaten  up  with  three  or  four 
ounces  of  gruel,  or  soap  and  water,  should  be  first  injected,  and 
then  the  water  is  to  be  pumped  in,  so  as  to  force  the  oil  far  up  the 
intestinal  canal. 

What  should  be  the  temperature  of  an  injection  ?  Tepid  fluid  is 
generally  used,  but  some  consider  that  an  injection  differing  in 
temperature  widely  from  that  of  the  body,  acts  more  energetically 
on  the  tissues,  and  excites  the  intestines  to  more  vigorous  action. 
Thus  cold  or  hot  water  may  be  used,  and  very  cold  water  may  be 
injected  without  inconvenience,  and  without  the  patient's  cogni- 
zance of  its  temperature. 

It  is  unadvisable  habitually  to  use  warm  evacuant  enemata,  lest 
a  torpid  condition  of  the  intestines  ensue,  which  will  ultimately 
render  the  constipation  worse. 

As  we  have  said,  large  quantities  of  water  are  employed  to 
unload  the  bowels :  but  this  is  not  the  sole  use  of  a  free  injection. 
If  used  comfortably  warm,  it  is  very  soothing  to  the  intestines  and 
to  the  neighbouring  organs.  Thus,  warm  injections  will  often  much 
mitigate  the  pain  of  cancer,  either  of  the  intestines  or  of  the  adja- 
cent organs ;  injections,  also,  often  greatly  relieve  the  very  distres- 
sing straining  desire  to  evacuate,  without  any  riddance  of  faeces, 
which  occur  in  intestinal  cancer.  Warm  injections  soothe  the  pain 
of  cystitis,  prostatitis,  abscess  of  the  prostate,  and  pelvic  and 
abdominal  pains  generally.     ( Vide  Opium  and  Belladonna.) 

In  some  instances  of  suppression  of  urine,  copious  injections 
appear  to  act  beneficially. 

Injections  afe  often  successful  in  restraining  obstinate  or  dan- 
gerous diarrhaea.  It  is  by  no  means  necessary  for  the  injection  to 
reach  that  part  of  the  intestines  upon  which  the  diarrhoea  depends; 
for,  whether  the  mischief  is  situated  in  the  small  or  large  intestines 
the  injection  is  equally  beneficial,  owing,  no  doubt,  to  a  close  sym- 
ptahy  between  the  different  parts  of  the  intestines,  so  that  an 
impression  made  on  one  part  is  communicated  to  another.  In 
restraining  diarrhaea,  only  a  small  quantity  should  be  injected, 
otherwise  the  intestine  is  stimulated  to  contract  and  expel  the 
enema,  when  it  should* be  retained  as  long  as  possible,  in  order 
the  more  effectually  to  influence  the  bowels.  An  injection  of  an 
ounce,  or  at  most  two  ounces,  is  sufficient  for  an  adult;  and  it  may 
be  repeated  several  times  a  day  according  to  the  urgency  of  the 
diarrhoea. 
The  material  used  in  such  enemata  is  starch,  boiled  or  raw,  of 
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the  consistence  of  cream,  and  at  a  temperature  of  lOO**. 
injection  simply  composed  of  starch  proves  effectual;  but  i 
tringent  sedative  action  may  be  much  heightened  by  the  ad 
of  some  drops  of  laudanum,  graduated  in  quantity  according 
patient's  age  and  condition.  The  addition  of  some  acetate  ol 
or  sulphate  of  copper  renders  this  injection  more  astringent, 
injections  are  invaluable  in  cases  where  delay  is  death.  The 
save  many  a  life  in  the  choleraic  diarrhoea  of  children,  whi 
rapidly  proves  fatal  unless  speedily  restrained.  The  diarrhi 
typhoid  fever,  which,  if  excessive,  adds  extremely  to  the  pai 
danger,  yields  generally  to  these  injections,  so,  usually,  do€ 
diarrhoea  of  phthisis. 

Injections  are  commonly  used  to  destroy  thread-worms,  ' 
infest  the  rectum  and  the  intestines  in  its  immediate  neighbou 
but  occur  in  no  other  part  of  the  canal.  As  the  object  of  t\ 
jection  is  to  destroy  these  entozoa,  a  sufficient  quantity  ol 
should  be  employed  so  as  to  reach  a  little  higher  than  the  re 
For  an  adult  half  a  pint  is  sufficient,  and  for  a  child,  of  course 
To  the  water  injected  various  substances  can  be  added,  as  coi 
salt,  tincture  of  seschloride  of  iron,  lime-water,  s  quassia,  and 
ous  other  similarly  acting  vermicides,  with  the  object  eith 
directly  poisoning  the  worms,  or  of  destroying  them  by  coagul 
the  albuminous  structures  of  their  bodies.  Injections  are  a 
successful  in  removing  worms,  and  thus  affi}rding  temporary  i 
but  it  must  always  be  recollected  that  the  morbid  state  o 
mucous  coat  of  the  intestines,  favouring  the  production  of  w 
must  be  remedied  if  permanent  relief  is  to  be  obtained.  A 
spoonful  of  salt,  or  a  drachm  of  the  tincture  of  steel,  to  half  a 
of  water,  is  sufficiently  strong  to  effect  the  destruction  of 
delicately-formed  animals.  Solutions  too  concentrated  must  r 
injected,  otherwise  inflammation  may  occur,  perhaps  severe  er 
to  cause  sloughing  in  the  rectum  and  margins  of  the  anus. 

Nutritive  enemata  are  employed  in  stricture  of  the  oesoph 
or  when  tumours  press  upon  this  tube  and  render  swallc 
impossible,  in  persistent  vomiting,  and  in  painful  diseases  c 
stomach,  like  chronic  ulcer.  A  nutrient  enema  should  not  e^ 
three  or  four  ounces  of  bland,  unirritating  material,  otherwis 
lining  membrane  of  the  rectum  becomes  irritated  and  inflam 
condition  adverse  to  absorption.  Mr.  Marcus  Beck  advise 
addition  to  the  injection  of  pepsine  and  dilute  hydrochloric 
From  experiments  on  dogs,  M.  Bauer  finds  that  the  large  intej 
freely  absorb  peptones,  but  that  pure  soluble  albumen  is  no 
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aorbed,  though  it  is  taken  up  readily  on  the  addition  of  salt.  Acid 
solutions  of  albumen,  as  meat  dissolved  in  weak  hydrochloric  acid, 
are  also  freely  absorbed.  Fats  and  starches  injected  into  the  large 
intestine  failed  to  support  life  for  any  considerable  time.  It  some- 
times happens  that  the  rectum  will  not  retain  even  four  ounces,  and 
this  inability  is  more  liable  to  occur  after  injections  have  been 
continued  for  some  time.  Before  giving  a  nutritive  injection,  it 
must  be  ascertained  that  the  rectum  is  not  filled  up  with  faeces. 

Dr.  W.  O.  Leube  employs  the  pancreas  of  the  ox  or  pig  as  a 
ferment;  one  part  of  finely-minced  pancreas  being  mixed  with 
three  parts  of  scraped  meat  rubbed  well  together  with  warm  water, 
so  that  the  mixture  is  easily  injected.  Fat,  not  exceeding  one* sixth 
part  of  the  meat,  may  be  added.  This  injection  is  retained  from 
twelve  to  thirty-six  hours,  and  the  stools  afterwards  generally 
possess  an  ordinary  fsBcal  character.  By  experiments  on  dogs. 
Dr.  Leube  has  proved  that  by  means  of  injections,  a  considerable 
quantity  of  nitrogen  can  be  taken  up  into  the  system. 

Astringent  and  stimulating  injections,  composed  of  a  pint  of 
water,  and  containing  ten  to  twenty  grains  of  sulphate  of  copper, 
or  corresponding  quantities  of  nitrate  of  silver  and  sulphate  of  zinc, 
prove  of  great  service  in  restraining  the  troublesome  straining 
diarrhoea  of  chronic  dysentery.  In  the  earlier  stages,  also,  of 
dysentery,  large  emollient  enemata  prove  useful,  especially  by 
removing  the  foetid  discharges,  and  soothing  the  inflamed  mucous 
membrane.  In  other  sections,  whilst  treating  of  individual  drugs, 
various  additional  uses  of  enemata  are  pointed  out. 
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AcupcKCTURB  is  a  very  successful  mode  of  treating  lumbago.  It 
will  rarely  fail  to  afford  relief,  and  in  the  majority  of  cases  it  will 
cure  at  once,  though  the  lumbago  has  lasted  a  week,  or  even  three 
weeks.  It  succeeds  best  by  far  in  typical  cases  of  lumbago,  when 
the  loin  muscles  of  both  sides  are  affected,  and  the  pain  is  most 
severe  on  a  to-and-fro  movement.  I  have  treated  a  large  number 
of  such  cases  by  acupuncture,  and  find  that  it  gives  almost  instan- 
taneous relief.  It  is  generally  sufficient  to  run  the  needle  once 
deeply,  say  an  inch  into  the  muscles  on  each  side  of  the  spine,  over 
the  seat  of  greatest  pain.  Perhaps  it  may  be  better  to  leave  the 
needles  for  a  few  minutes  sticking  in  the  back,  but  I  have  hitherto 
found  this  proceeding  unnecessary. 
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Generally,  when  the  needles  are  first  withdrawn,  the  patient  says 
the  pain  is  slightly  eased,  but  presently  it  decreases  rapidly,  and  in 
three  or  four  minutes  it  is  entirely  gone,  perhaps  a  little  stiffness 
only  remaining ;  but  even  this  may  be  absent.  The  patient,  who 
just  before  could  not  bend  in  the  slightest  degree  without  the  great- 
est pain,  who  could  not  possibly  stoop  to  touch  his  toes,  now  bends 
backwards  and  forwards  with  the  utmost  ease,  often  with  a  look 
of  astonishment  mingled  with  incredulity,  as  if  the  cure  were  too 
wonderful  to  be  true. 

Faradization  of  the  back  is  in  my  experience  almost  as  successful 
as  acupuncture,  though  the  pain  more  frequently  returns  than  after 
acupuncture.  Under  either  treatment  it  sometimes  happens  that 
after  several  hours  of  relief,  the  pain  returns,  and  a  renewal  of  the 
treatment  may  either  be  almost  without  avail,  or  its  influence  may 
rapidly  grow  less  and  less.  Freezing  the  back  with  ether  spray  or 
with  Arnott's  ice  mixture  is  also  very  successful.  So  also  is  the 
old-fashioned  way  of  ironing  the  back  with  a  common  flat  iron, 
as  hot  as  can  be  fairly  borne,  passed  over  a  piece  of  brown  paper 
placed  across  the  loins.  The  thermic  hammer,  too,  often  succeeds 
in  subduing  lumbago.  These  modes  of  treatment  I  have  found 
not  so  successful  in  the  less  typical  forms  of  lumbago;  for  in- 
stance, if  the  pain  on  movement  is  restricted  to  one  side,  or  is 
felt  only  on  twisting  or  turning  the  body,  and  not  on  bending  to 
or  fro. 

Lumbago  is  not  uncommonly  associated  with  sciatica  or  shoot- 
ing pains  along  some  branches  of  the  lumbar  nerves,  sometimes  the 
pain  shooting  along  the  skin  in  the  front  of  the  body,  and  along  the 
lumbar  or  sacral  plexus,  which  then  assumes  a  neuralgic  character. 
When  these  two  pains  are  associated  I  find  that  it  is  easy  to  cure 
the  lumbago,  but  that  the  sciatica  or  other  neuralgic  complication, 
remaining  unrelieved,  is  far  more  difficult  to  dispose  of.  Occasion- 
ally, after  curing  the  back  by  galvanism  or  the  needles,  the  neu- 
ralgic pains  give  way  to  be  replaced  by  the  lumbago ;  and  when 
the  lumbago  is  got  rid  of,  the  neuralgic  pains  recur.  Let  me 
repeat  that  these  compound  cases  are  generally  obstinate,  and  the 
neuralgic  the  factor  most  so.  Acupuncture  will  prove  useless  when 
lumbago  is  accompanied  by  high  fever,  or  when  it  is  the  first 
symptom  of  acute  rheumatism. 

It  is  a  good  plan,  when  rid  of  the  lumbago,  to  apply  to  the  back 
a  belladonna  or  a  lead,  or  a  Burgundy-pitch  plaster  spread  en 
leather,  both  on  account  of  the  warmth  and  the  support  it  affords. 
The  Burgandy-pitch  plaster  sticks  closest,  but  is  very  apt  to  irri- 
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tate  delicate  skins,  especially  in  warm  weather,  and  often  indeed 
cannot  be  borne.  Even  lead  or  belladonna  plaster  may  irritate 
the  skin,  bringing-  out  a  papular  or  eczematous  eruption,  due  in 
part  to  the  retention  of  perspiration,  which,  decomposing*,  irritates 
the  skin.  By  removing  the  plaster  every  few  days,  wiping  it,  and 
washing  the  skin,  and  then  re-applying  the  plaster,  this  irritation 
may  often  be  prevented,  or  the  plaster  may  be  perforated  after  the 
manner  of  Alcock's  porous  plaster. 

I  have  found  acupuncture  far  less  successful  in  the  treatment  of 
sciatica ;  in  a  few  cases  it  acts  no  doubt  as  speedily  and  as  com- 
pletely as  in  lumbago,  but  this  prompt  action  is  unfortunately  the 
exception.  Some  hold  that  it  is  necessary  to  pierce  the  nerve,  and 
the  uncertain  results  of  acupuncture  in  sciatica  may  possibly  be  due 
to  the  needle  sometimes  impaling  the  nerve,  but  more  frequently 
missing  it.  This  treatment  generally  gives  some,  though  usually 
very  transient,  relief,  lasting  only  from  a  few  minutes  to  an  hour  or 
so.  In  cases  due  to  diseased  spine  or  pressure  on  the  nerves  from 
abdominal  solid  tumours,  abscesses,  or  faecal  accumulation,  acu- 
puncture is  not  appropriate.  The  needle  must  be  thrust  in  deeply, 
even  to  the  bone,  in  various  places  over  the  seat  of  pain  in  the 
course  of  the  affected  nerve.  When  only  partially  successful,  this 
treatment  removes  the  pain  along  the  course  of  the  sciatic  nerve, 
but  generally  leaves  unaffected  the  pain  below  the  knee,  especially 
outside  the  ankle.  Indeed,  I  may  add,  that  whilst  all  forms  of 
sciatica  are  obstinate,  those  cases  are  most  rebellious  when  the 
pain  reaches  below  the  knee,  or  when  it  is  restricted  to  the  region 
above  the  sciatic  tuberosity. 

Dr.  Dumontpallier  finds  that  acupuncture  of  a  spot,  not  the  pain- 
ful part,  but  the  corresponding  spot  on  the  opposite  side  of  the 
body  will  relieve  the  pain,  of  neuralgia,  acute  articular  rheuma- 
tism, pleurodynia,  the  relief  being  in  some  instances  permanent. 
This  "corresponding  spot"  is  sometimes  tender;  acupuncture  over 
or  near  the  seat  of  pain  also  relieves  it. 

Acupuncture,  or  incisions,  into  the  dropsical  tissues  of  the  feet 
and  ankles,  or  lower  part  of  the  calf,  is  an  old,  but  now  too  much 
neglected  mode  of  treating  both  cardiac  and  renal  dropsy.  Acu- 
puncture no  doubt  sometimes  excites  erythematous  inflammation, 
sufficient  to  cause  the  dropsical,  vitally  depressed  tissues,  to  slough 
extensively  and  progressively.  In  one  instance,  I  have  seen  the 
muscles  not  only  laid  bare,  but  dissected  out,  over  the  lower  part 
of  the  calf  to  the  extent  of  eight  square  inches,  yet  in  this  case, 
after  the  dropsy  had  drained  away,  the  tissues,  recovering  their 
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lost  vitality,  healed,  and  the  man  left  the  hospital  greatly  im- 
proved. It  is  better  to  make  incisions  instead  of  pricks  with  the 
acupuncture  needle.  The  incisions  should  be  from  three-quarters 
to  an  inch  long,  and  should  reach  well  into  the  subcutaneous  tissue, 
or  three  or  four  punctures  should  be  made  around  each  ankle  with 
the  ordinary  exploring  trocar,  thrust  up  the  leg  in  the  subcutane- 
ous tissues  for  an  inch  or  a  inch  and  an  half.  The  legs  should  be 
kept  dependent  and  be  enveloped  in  hot  fomentations.  The  feet 
and  ankles  should  also  be  placed  in  hot  water  for  an  hour  night 
and  morning,  to  aid  the  escape  of  serum.  As  hot  fomentations 
sometimes  bring  out  a  troublesome  crop  of  eczema,  it  is  well  to 
keep  over  the  incision  a  moist  sponge  wrung  out  in  hot  water,  to 
soak  up  the  discharge ;  but  unless  this  is  very  frequently  changed, 
the  dropsical  fluid  will  surcharge  and  run  through  the  sponge, 
therefore,  the  bed  should  be  protected  by  a  large  piece  of  macin- 
tosh. If  hot  fomentations  are  used,  they  should  be  made  with 
a  solution  of  boracic  acid,  which  tends  to  keep  the  discharge 
sweet,  and  is  less  liable  to  bring  out  patches  of  erythema  or  a 
crop  of  eczema.  Dr.  Southey's  now  well-known  plan,  is  highly 
useful  in  many  cases. 

As  the  discharge  quickly  decomposes,  and  becomes  offensive* 
the  clothes  and  sponges  used  should  be  washed  in  a  solution  of 
chlorinated  soda,  or  moistened  with  a  weak  solution  of  carbolic 
acid.  These  free  incisions  allow  the  easy  escape  of  the  dropsical 
fluid,  to  the  relief  of  the  distended  and  depressed  tissues  in  the 
neighbourhood  of  the  incisions,  thus  lessening  the  liklihood  of 
inflammation  and  sloughing,  which  are  very  apt  to  occur  after 
mere  pricks.  One  incision  over  each  outer  malleolus  is  gener- 
ally sufficient. 

With  incisions,  though,  there  is  not  much  fear  of  sloughing, 
still,  as  this  untoward  event  may  occur,  it  is  better  not  to  incise, 
especially  with  very  old  or  very  weak  patients,  till  other  methods 
have  been  tried  and  have  failed.  The  benefits  are  prompt  and 
striking.  Serum  runs  freely  from  the  wounds;  so  that  in  a  few 
hours  pints  may  be  discharged.  As  the  fluid  runs  away,  of  course 
the  dropsy  grows  less,  first  in  the  upper  parts  of  the  body,  of  the 
the  pleura,  and  the  abdomen ;  hence  the  dyspnoea,  due  to  hydro- 
thorax,  disappears,  and  the  tightness  over  the  upper  part  of  the 
abdomen  ceases.  At  last  the  fluid  drains  out  of  the  legs,  and  all 
the  dropsy  is  removed,  and  without  producing  depression,  for  the 
dropsical  fluid  from  the  cellular  tissues,  unlike  inflammatory  ex- 
udations, contains  very  little  albumen  ;  so  little  that  it  only  becomes 
opalescent  on  boiling,  and  on  adding  nitric  acid. 
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If  the  subcutaneous  tissue  is  hard  and  brawny  and  will  pit  only 
imperfectly,  then  neither  incisions  nor  Southey's  tubes  will  drain  off 
any  fluid.  An  incision,  or  one  of  Southey's  tubes,  often  sets  up 
irritations  in  the  neighbourhood ;  so  that  a  fresh  incision,  or  the 
introduction  of  a  fresh  tube,  draws  off  no  serum,  but  the  trocar 
becomes  blocked  with  a  pinkish  jelly-like  substance,  suggesting 
the  idea  that  the  previous  operations  have  excited  inflammation 
which  has  filled  the  intercellular  spaces  with  this  jelly-like  sub- 
stance. 

In  cardiac  dropsy  it  appears  to  me  that  this  treatment  is  more 
beneficial  when  due  to  aortic  than  to  tricuspid  mischief.  In  dropsy 
due  to  aortic  regurgitant  disease,  there  is  a  greater  tendency  to 
effusion  into  the  pleural  and  abdominal  cavities  than  when  due  to 
tricuspid  disease,  and  the  dropsy  increases  more  rapidly.  Thus 
when  dropsy  invades  the  feet,  it  usually  spreads  quickly  up  the 
legs,  and  before  the  legs  are  extensively  swollen  hydrothorax  often 
sets  in,  embarrassing  the  already  distressed  breathing ;  so  that  in 
heart  disease,  and  especially  in  the  aortic  regurgitant  form,  in 
addition  to  the  paroxysmal  panting  dyspnoea  due  to  the  heart  mis- 
chief, we  have  the  constant  dyspnoea  or  orthopnoea  of  hydrothorax; 
the  orthopnoea  greatly  predominating  over  the  dyspnoea  directly 
dependent  on  the  heart.  The  incisions  into  the  leg  drain  off  the 
fluid  from  the  upper  parts  of  the  body,  first  emptying  therefore  the 
pleural  cavities,  and  promptly  removing  the  greater  part  of  the 
dyspnoea.  This  treatment  is  also  useful  in  the  dropsy  of  Bright's 
disease. 

How  long  will  it  be  before  the  fluid  re-accumulates  and  the  ad- 
vantage thus  gained  is  lost  ?  In  tricuspid  dropsy,  so  long  as  the 
valvular  incompetency  continues,  the  dropsy  will  return,  and  the 
rapidity  of  its  recurrence  will  of  course  depend  on  the  degree  of 
regurgitation.  In  aortic  dropsy,  and  the  dropsy  from  Bright's  dis- 
ease, success  is  often  much  greater.  In  some  cases,  indeed,  one 
operation  often  dissipates  the  fluid,  never  to  re-accumulate;  though 
more  often  two  or  even  more  operations  at  varying  intervals  are 
necessary,  the  fluid  each  time  returning  less  and  less  rapidly.  In 
cases  of  very  extensive  dropsy,  strange  to  say,  I  have  known  the 
fluid  not  to  return,  although  the  disease  of  the  heart  or  kidneys  has 
remained  unaffected.  Thus,  the  amount  of  albumen,  and  the  quan- 
tity of  urine,  has  remained  just  the  same  in  cases  of  Bright's  dis- 
ease, and  yet  after  draining  away  the  fluid  it  has  never  returned. 
I  have  seen  this  excellent  result  in  a  case  where  the  tissues  were 
shiny  with  distension ;   the  abdomen  largely  distended  with  fluid. 
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and  the  albumen  on  boiling  occupying*  half  the  test-tube,  yet,  after 
draining"  away  the  dropsy  by  incisions,  the  fluid  never  re-accumu- 
lated, though  the  proportion  of  albumen  continued  the  same.  This 
patient  remained  free  from  dropsy  more  than  six  months  after  the 
operation. 


"  COUNTER-IRRITATION "   OR  THE  INFLUENCE  OF 
"LOCAL"  AGENTS  ON  DISEASE. 

That  local  applications  are  capable  of  external  topical  controlling 
disease,  I  believe  few  practical  men  will  be  inclined  to  d^ny,  though 
from  time  to  time  on  this  point  some  scepticism  finds  expression. 

The  influence  of  local  applications  is  transmitted  in  three  dif- 
ferent ways. 

1.  By  mere  contact. 

2.  The  active  principle  of  the  topical  agent  may  pass  deeply  into 
the  tissues  and  affect  the  deep  parts. 

3.  The  influence  may  travel  through  the  nervous  system  along 
a£ferent  nerves  to  the  nerve  centres  and  be  thence  reflected  to  dis- 
tant parts. 

The  spread  of  disease  by  mere  contact  is  evidenced  in  that  form 
of  ulcerative  stomatitis  aflecting  the  edges  of  the  gums,  when  the 
cheek  and  tongue  opposed  to  the  inflamed  and  ulcerated  surface 
become  inflamed  and  ulcerated ;  and  similar  extension  of  inflam- 
mation and  ulceration  by  mere  contact  is  witnessed  in  the  spread 
of  non- specific,  as  well  as  speciflc,  sores  from  the  glans  to  the  pre- 
puce, or  vice  versa;  and  likewise  when  we  find  a  group  of  tubercles 
on  the  pulmonary  pleura,  formed  also  on  the  opposite  costal  pleura, 
the  morbid  process  having  extended  from  one  surface  to  the  other, 
without  the  intervention  of  adhesions  between  the  pulmonary  and 
parietal  membranes. 

The  second  means  of  extension  by  the  passage  of  the  active  prin- 
ciple of  the  local  application  to  deep  parts  is  probably  sometimes 
exemplified  in  the  case  of  blisters,  &c.,  for  Dr.  Inman  and  others 
have  shown  that  blisters,  and  other  counter-irritants,  applied  to  the 
chest  or  abdomen,  will  in  some  instances  excite  inflammation  of  the 
corresponding  part  of  the  pleura  or  peritoneum;  again,  an  irritant, 
applied  to  a  knee  distended  by  synovitis  or  rheumatism,  increases 
the  distension  for  a  day  or  two. 

By  the  third  means  pointed  put  we  afiect  distant  parts  not  textur- 
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ally  connected  with  the  tissues  to  which  the  topical  agent  is  applied, 
except  throug-h  the  nervous  or  vascular  system.  In  this  way  we 
can  influence  distant  parts  both  in  health  and  in  disease.  If  in  a 
state  of  health,  as  Brown-S^quard  points  out,  we  irritate  the  skin 
over  the  kidneys,  the  renal  arteries  will  contract ;  and  cold  applied 
to  part  of  a  bat's  wing  will  cause  contraction  of  the  vessels  of  the 
corresponding  part  of  the  opposite  wing.  Irritants  like  snuff  ap- 
plied to  the  nose  excite  sneezing,  and  ipecacuanha  by  its  effect  on 
the  terminations  of  the  nerves  of  the  stomach  excites  nausea,  a 
complex  act,  involving  not  only  an  elaborate  co-ordinated  muscular 
movement,  but  also  increased  secretion  of  the  salivary  glands  and 
of  the  mucous  membrane  of  the  bronchial  tubes.  There  are  many 
other  well-known  physiological  instances  of  the  production  of  dis- 
tant effects  by  means  of  a  topical  application. 

The  remote  effect  of  a  topical  agent  is  made  manifest  in  disease 
in  a  twofold  manner: — (i),  by  the  irritation  produced  by  a  given 
pathological  condition ;  (2),  by  a  medicinal  application.  The  eflect 
of  a  pathological  topical  irritant  is  shown  in  the  following  exam- 
ples : — 

The  infioence  of  a  local  irritation  in  the  production  of  neuralgic  pains  at  a  dis- 
tance from  the  starting  point  is  well  exemplified  in  neuralgia  of  the  various  branches 
of  the  fifth  nerve  from  a  diseased  tooth.  Cases  are  on  record  where  irritation  of 
one  ncive  has  excited  neuralgia  in  another  nerve  anatomically  unrelated  to  it ;  for 
instance,  injury  to  the  ulnar  nerve  has  produced  neuralgia  of  the  fifth.  Various 
■ericas  nutritive  changes  may  take  place  over  the  secondary  seat  of  pain,  the  im- 
plicated tissues  becoming  red,  swollen,  very  tender,  and  even  indurated,  and  neu- 
algia  of  the  temple  often  turns  the  hair  of  that  part  rapidly  grey,  whilst  neuralgia 
the  eye  leads  to  serious  inflammation,  sometimes  even  to  ulceration  of  that 
organ.  Secretion,  too,  may  become  modified ;  thus  each  paroxysm  of  pain  may 
increase,  diminish,  or  alter  the  salivary  or  lachrymal  secretions. 

The  effects  of  a  medicinal  application  in  disease  is  well  exempli- 
fied in  the  following  instances  : — 

The  application  of  aconitia  ointment  over  a  painful  neuralgic  nerve  often  re- 
lieves distant  neuralgia,  and  sometimes  sickness.  (See  Aconite).  For  instance, 
we  often  find  a  case  of  neuralgia  of  the  ophthalmic  branch  of  the  fifth  nerve  fol- 
lowed in  some  hours  by  neuralgia  of  the  auricular  or  occipital  nerve.  Here  the 
ointment,  by  relieving  the  supra-orbital  pain,  will  prevent  the  neuralgia  of  the 
other  nerves.  Again,  in  neuralgic  sick  headache,  this  ointment,  by  abolishing  the 
supra-orbital  pain,  which  often  radiates  far  above  the  brow,  will  prevent  the  conse- 
quent sickness. 

The  influence  of  a  topical  remedy  travelling  through  the  nervous 
system  will  affect  distant  diseased  parts  in  two  ways  : — i.  It  may 
act  through  a  healthy  nervous  system ;  2.  It  may  modify  or  remove 
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disease  of  the  central  nervous  system,  and  so  remove  or  lessen  the 
effects  of  that  disease  manifested  on  a  distant  part. 

I  have  already  exemplified  the  first  means  of  reaching-  disease 
through  the  healthy  nervous  system,  and  will  attempt  to  show  that 
it  is  probable,  or  at  least  feasible,  to  infer  that  in  various  ways  we 
can  modify  nutrition,  secretion,  &c.,  according  to  the  nature  of  the 
application,  and  that  we  may  hope  in  time  to  apply  our  local  reme- 
dies with  far  greater  percision  than  heretofore  so  as  to  increase, 
check,  or  alter  nutrition  or  secretion  and  to  control  diseased 
changes. 

I  will  first  consider  the  influence  of  topical  applications  on  dis- 
tant parts  through  the  healthy  nervous  system,  starting  with  the 
general  proposition— that  by  means  of  local  agents  we  can  induce 
in  the  central  nervous  system  a  measureless  variety  of  changes. 
First  I  draw  attention  to  the  fact  that  sensory  nerves  can  convey  a 
great  variety  of  impressions,  and  must  produce  a  corresponding 
variety  of  impressions  on  their  nervous  centres.  Trophic  nerves, 
or  if  there  be  no  trophic  nerves,  then  some  other  nerves  minister- 
ing to  nutrition  and  secretion  modify  these  processes  in  manifold 
ways,  and  so  must  be  capable  of  transmitting  various  impressions. 
These  varied  influences  on  nutrition  depend,  of  course,  on  the  con- 
dition of  the  nervous  centres ;  and  if  we  are  able  variously,  and  in 
different  degrees  to  influence  these  nervous  centres,  we  may  fairly 
expect,  in  many  modes  and  in  different  proportions,  to  modify  nutri- 
tion and  secretion  in  distant  parts  supplied  by  the  trophic  nerves. 

The  nerves  of  sense  will  amply  illustrate  the  numberless  inde- 
pendent impressions  transmissible  by  the  nerves. 

(a).  Smell.  The  odour  of  two  kinds  of  flowers  is  never  alike,  and  we  can  detect 
one  kind  of  flower  from  another  by  its  scent. 

(b).  Sight,  The  great  variety  of  shades  of  colour  in  nature,  every  species  of 
plant,  for  instance,  having  its  distinctive  shade. 

(c).  Hearing.  No  two  voices  are  alike;  moreover,  in  sounds,  we  can  detect 
gradually,  an  infinite  variety  of  timbrCf  or  quality  of  sound,  as  apart  from  intensity 
and  pitch. 

(d).  Taste,    We  can  discriminate  savours  in  an  endless  variety. 

(e).  Touch,  We  know  most  objects  by  tactile  perception.  The  same  nerve 
can  convey  infinite  varieties  of  pain ;  indeed,  it  is  probable  that  an  identical  pain 
does  not  occur  twice  over  in  two  separate  illnesses,  or  in  different  individuals. 

If  the  doctrine  of  "  specific  energies'*  or  **  specific  function"  of  nerves  should 
turn  out  to  be  correct,  it  must  be  admitted  that  much  of  the  argument  in  this 
section  will  lose  its  force. 

According  to  this  doctrine,  the  difference  between  nerves  depends  on  the  difler- 
ent  confttitution  of  their  end -organs,  or  their  peripheral  and  central  terminations. 
To  take  the  case  of  the  eye : — The  peripheral  end-organ  of  each  fibre  can  receive 
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an  impression  from  one  colour  only,  other  colours  being  incapable  of  exciting  an 
impression  on  that  nerve  termination :  a  nerve  termination  whose  function  it  is  to 
be  excited  by  yellow,  being  unreceptive  of  an  impression  of  blue,  etc.  Hence, 
compound  colours  are  split  up  into  simpler  colours,  and  so  conducted  to  the  sen- 
soriom.  The  same  is  supposed  to  be  the  case  with  sound,  complex  sound  being 
decomposed  into  its  components.  In  the  argument  in  this  section,  I  have  sought 
to  show  that  each  nerve  can  receive  and  transmit  to  the  brain  a  great  variety  of 
impressions,  and  that  the  trophic  and  secretory  nerves  in  their  turn  can  also  each 
carry  a  great  many  impressions,  and  not  merely  increase  or  decrease  the  activity 
of  secretion  or  nutrition  (oxydation  of  tissue),  but  likewise,  within  certain  limits, 
modify  the  nature  of  the  compounds  formed  in  these  two  proce&ses. 

Supposing  that  a  nerve-end  can  receive,  and  therefore  its  trunk  can  conduct, 
only  one  kind  of  impression,  it  is  hard  to  explain  how  we  can  detect  timbre,  or 
qnality  of  sound.  We  distinguish  one  instrument  from  another,  nay,  one  violin 
from  another,  by  the  quality  of  its  sound.  Again,  how  can  we  explain  the  g^eat 
varieties  of  pain  ?  Is  each  distinctive  pain  conducted  by  a  separate  nerve,  and  do 
these  conducting  nerves  differ  from  the  nerves  conducting  physiological  sensations  ? 

We  see,  therefore,  that  within  its  natural  sphere  each  nerve  can 
convey  an  almost  endless  variety  of  impulses,  which  must  induce  a 
corresponding*  variety  of  changes  affecting  the  terminations  of  the 
serves,  the  nerves  themselves ;  their  nuclei  and  the  sensorium ;  in 
other  words,  every  kind  of  sensation  excites  a  different  molecular 
arrangement  in  the  nerves  and  their  nuclei.  Applications  to  the 
skin  of  mustard,  cantharides,  aconite,  veratria,  etc.,  each  produces 
a  distinct  characteristic  sensation,  each  determines  a  distinct  mole- 
cular arrangement  in  the  nerves  and  their  nuclei. 

I  may  here  be  allowed  to  add,  that  to  me  it  seems  inconceivable  that  a  current 
called  nervous,  whether  electric  or  allied  thereto,  can  produce  the  measureless 
variety  of  sensations  we  constantly  experience,  for  a  variety  in  the  quantity  and 
intensity  of  the  current  would  simply  intensify  the  sensation  in  a  corresponding 
degree.  A  great  variety  of  sensations  must,  therefore,  be  due  to  a  varying  mole- 
cular arrangement  in  the  nerves  and  their  nuclei.  But  if  impressions  are  conveyed 
through  nerves  by  currents,  there  must  be  an  endless  variety  of  these  currents, 
which  induce  or  depend  on  different  physical  states  of  the  nerve. 

Nutrition  and  secretion  then,  as  we  have  seen,  may  be  variously 
modified  by  the  state  of  the  central  nervous  system.  Thus  neural- 
gia of  the  fifth  may  cause  inflammation  or  thickening  of  the  skin  ; 
or  the  hair  to  g^row  thick  and  brittle,  or  to  turn  grey;  or  it  may 
cause  ulceration  of  the  cornea,  or  wasting  of  the  retina ;  or  induce 
thickening*  of  the  fibrous  tissues ;  or  check,  or  control,  or  probably 
alter,  the  lachrymal  and  salivary  secretion.  In  the  case  of  the 
salivary  secretion,  patients  sometimes  say  that  the  taste  of  the 
spittle  is  different  from  that  of  health,  showing  that  its  quality  is 
changed.      We  have  seen  that  in  various  ways  neuralgias  may 
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modify  nutrition  and  secretion.  These  modifications  must  depend 
on  different  impulses  conveyed  by  the  nerves,  and  these,  in  their 
turn,  on  a  different  molecular  condition  of  the  nucleus,  or  part  of 
the  nucleus. 

If,  in  disease,  various  remote  effects  on  the  nutritive  and  secre- 
tive processes  take  place,  according  to  the  occurrence  of  various 
changes  in  the  central  nervous  system,  it  seems  reasonable  to 
presume  that  we  may  likewise,  in  many  different  ways,  armed 
with  the  power  to  influence  distant  nutrition  and  secretion,  fairly 
hope  in  time  to  be  able  to  choose  with  precision  a  local  application 
adapted  to  the  nature  of  the  distant  change  we  desire  to  effect, 
instead  of,  as  now,  prescribing  in  a  more  or  less  haphazard  fashion. 

Next,  I  shall  consider  the  influence  of  local  applications  on  the 
central  disease  of  the  nervous  system,  and  the  modifying  and  con- 
trolling effects  of  these  agents  on  disease  at  a  distant  part. 

Various  diseases  of  the  central  nervous  system  manifest  distant 
morbid  effects.  Thus,  in  neuralgia,  as  of  the  fifth,  we  have  pain 
referred  to  that  nerve,  with  nutritive  changes  in  the  territories 
supplied  by  it.  In  megraine  we  have  pain  referred  to  the  fifth 
with  nausea,  sickness,  perhaps  slight  jaundice  or  diarrhoea,  or  con- 
stipation; in  asthma  we  have  severe  dyspnoea;  in  intermittent 
hay-asthma,  as  it  has  been  called,  we  have  energetic  and  repeated 
attacks  of  sneezing ;  and  in  epilepsy,  violent  convulsive  movements 
of  the  whole  or  part  of  the  body.  These  diseases,  in  many  in- 
stances, we  are  able  more  or  less  to  control  by  local  applications, 
which,  by  their  impressions  travelling  along  the  nerves,  arrest  or 
modify  the  diseased  central  changes,  and  so  modify  or  avert  the 
symptoms. 

The  effect  of  local  impressions  on  the  central  disease,  I  will  con- 
sider under  two  heads : — 

1.  The  influence  of  distant  morbid  irritation  on  the  central 
disease. 

2.  The  influence  of  local  applications. 

Under  these  two  heads  I  will  speak  of  neuralgia,  asthma,  me- 
graine, and  epilepsy. 

With  regard  to  neuralgia,  a  few  preliminary  remarks  seem 
needful.  By  violence,  the  application  of  irritants,  etc.,  to  the 
terminations  of  a  nerve,  we  of  course  excite  pain,  and  the  conse- 
quent phenomena  follow  in  this  order ;  the  irritant,  by  producing 
certain  molecular  changes  in  the  terminations  of  the  nerves,  in- 
duces similar  changes  in  the  nerve  trunk  and  in  its  nucleus,  changes 
which  thence  extend  to  the  sensorium,  and  on  removing  the  cause 
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of  pain,  the  molecular  arrangfement  reverts  to  its  original  condition 
and  the  pain  subsides.  In  every  instance  of  pain,  however  pro- 
duced, molecular  changes  may  involve  the  nuclei  of  nerves,  or  the 
centripetal  fibres  passing  from  them  to  the  sensorium,  and  these 
molecular  changes  must  be  similar  to  those  occurring  in  a  normal 
non-painful  sensation. 

These  painful  molecular  changes  of  the  nucleus  may  be  produced  by  (i)  affec- 
tioo  of  the  nerve  in  connection  with  the  nucleus;  (2)  by  disease  involving,  but  not 
destroying  the  nucleus ;  (3)  by  impressions  conveyed  by  a  nerve  unconnected  with 
the  nucleus,  which  impressions  spread  beyond  its  own  nucleus ;  or  leaving  its  own 
nncleas  unaffected,  produce  changes  in  a  part  which  is  not  directly  connected ; 
(4}  by  morbid  matters  in  the  blood. 

Pain  depends  on  a  molecular  change  different  from  that  of  health 
but  of  the  same  nature.  Thus,  for  the  production  of  pain  from  any 
cause,  the  composition  of  the  nucleus  must  remain  undestroyed ; 
for,  were  its  composition  altered,  we  should  fail  to  get  these  mole- 
cular combinations  necessary  to  excite  any  sensation,  whether 
natural  or  painful.  The  nerves,  it  is  evident,  cannot  excite  mole- 
cular changes  in  the  nucleus  if  it  is  replaced  by  a  morbid  growth 
of  any  kind.  One  exception  there  is,  however,  to  the  foregoing 
statement;  thus  a  new  structure  like  fibrous  tissues,  tubercle,  or 
cancer,  replacing  the  nucleus,  may  act  as  an  irritant  to  the  cen- 
tripetal fibres  going  to  the  sensorium,  effecting  in  it  molecular 
changes  producing  a  sensation  of  pain.  With  this  exception,  so 
slight  must  be  the  alteration  of  the  nucleus  in  neuralgia,  that,  with 
our  present  microscopes,  or  chemical  tests,  we  can  hardly  hope  to 
detect  it 

Most  aothorities,  I  know,  hold  that  the  condition  of  the  nerves  and  of  their  cen- 
tres is  the  same  with  a  painful  as  a  normal  sensation,  pain,  indeed,  being  "  a 
gradual  increase  of  the  feeling  that  accompanies  every  sensory  process,*'  and 
**  every  increase  of  ordinary  sensory  stimuli  is  capable  of  producing  pain  as  soon 
as  it  attains  a  certain  intensity."  Pain,  in  fact,  is  stated  to  be  an  excessive  nor- 
mal sensation,  not  different  in  kind  but  only  in  degree  from  the  molecular  condi- 
tions of  the  nerve  and  its  centre  from  those  occurring  in  a  natural  sensation. 
Hence  pain  must  always  be  stronger  than  the  maximum  normal  sensations  of  the 
nerve.  Now  I  venture  to  suggest  some  considerations  in  favour  of  the  view,  that 
the  condition  of  the  nerve  and  its  centre  is  different  in  kind  to  their  condition 
duing  a  natural  sensation. 

It  most  be  admitted  that  a  nerve  and  its  centre  can  assume  molecular  arange- 
ncnts  different  from  those  which  occur  during  a  natural  sensation.  The  physical 
condition  of  a  nerve  and  its  sentient  centre  must  be  different  in  itching  or  formi- 
cation from  their  condition  during  a  natural  sensation.  Itching  or  formication 
is  generally  a  sensation  far  too  feeble  to  be  accounted  an  exaggeration  of  a  na- 
tual  sensation.  The  condition  of  nerve  and  centre  must  differ  altogether  from  the 
oaoditioD  of  a  natural  sensation. 
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We  may  have  painful  formication  and  painful  itching,  hut  the  sensations  are 
still  of  the  same  character  as  formication  or  itching  of  a  weak  kind.  We  can 
easily  detect  that  either  differs  only  in  degree.  I  am  inclined  to  maintain  that 
this  is  also  the  case  with  pain  which  may  be  so  slight  that  it  can  scarcely  be  felt, 
though  so  distinctive  in  character  that  we  correctly  call  it  pain  of  the  same  kind  as 
a  thoroughly  painful  sensation.  Thus,  to  appeal  to  my  personal  experience,  I  am 
certain  that  in  the  same  nerve,  as,  for  instance,  the  supra-orbital  branch  of  the 
fifth  and  the  sciatic,  within  a  few  ninutes  I  have  felt  severe  pain,  and  soon  after 
an  exactly  similar  sensation,  but  so  slight  as  to  be  scarcely  noticeable.  I  believe 
that  pain,  like  itching  or  formication,  may  be  of  any  degree  of  intensity ;  so  weak 
as  scarcely  to  be  perceptible,  or  so  strong  as  to  be  unendurable.  It  can  hardly  be 
maintained  that  the  slightest  forms  of  pain  are  excessive  natural  sensations,  for 
on  this  supposition  no  pain  should  ever  exist  which  is  not  an  excess  of  a  natural 
sensation. 

I  now  present  a  case  which  to  me  seems  interpretable  best  on  the  supposition 
that  the  condition  of  the  nerves  and  their  centres  is  different  in  pain  from  their 
condition  during  a  normal  sensation. 

A  gentleman  suffered  from  a  severe  attack  of  herpes  on  the  left  side  of  his  neck, 
back  of  head,  upper  part  of  chest  and  back,  the  eruption  coming  out  in  crops,  each 
crop  being  preceded  by  very  severe  neuralgic  pains.  On  recovering  from  the 
herpes  he  was  seized  with  attacks  of  agonizing  itching,  lasting  about  a  quarter  of 
an  hour,  just  over  the  neuralgic  tract.  The  application  of  a  very  hot  sponge 
would  always  allay  the  itching,  but  till  the  paroxysm  passed  away  it  would  shift 
to  another  nerve,  and  being  driven  from  this  it  would  fix  on  a  third,  and  so  forth. 
With  the  attacks  of  itching  he  had  occasional  but  not  at  all  severe  shooting  pains 
in  the  regions  affected  with  the  itching. 

Now  it  may  be  said  that  during  the  neuralgia  the  nerves,  or  more  probably  their 
centres,  were  in  an  excitable  condition,  so  that  a  normal  sensation  was  felt  as 
pain.  But  this  interpretation  will  not  explain  the  terrible  itching ;  here  there 
must  have  been  a  different  molecular  arrangement  in  the  nerve  centres.  I  sub- 
mit that  the  evidence  tends  to  show  that  the  pain  was  also  due,  not  to  an  excitable 
condition,  but  to  an  altered  molecular  arrangement,  and  that  the  molecular  arrange- 
ment again  underwent  a  change  concomitantly  with  the  onset  of  the  painful 
itching. 

I  may  refer  to  Dr.  Anstie's  well-known  argument  in  favour  of  the  view  just  ad- 
vanced. If  pain  is  due  to  an  excitable  condition  of  the  nerve  or  its  centre,  natural 
sensation  should  be  heightened  over  a  neuralgic  tract,  whereas  the  opposite  con- 
dition is  often  observed,  the  normal  sensation  in  the  neuralgic  territory  being  in 
many  cases  greatly  blunted. 

If  then,  batingf  the  foregoing-  exception,  change  in  the  nucleus 
must  occur  in  every  case  of  pain,  how  does  one  painful  disease 
differ  from  another  ?  There  are  dilTerences  which  a  mere  altera- 
tion of  the  molecular  arrangement  cannot  explain,  for  in  painful 
diseases,  if  there  is  merely  a  different  arrangement  of  the  molecules, 
pain  would  differ  only  in  character  and  intensity,  one  being  shoot- 
ing, another  throbbing,  another  boring,  besides  other  differences 
not  to  be  accounted  for  by  mere  differences  of  molecular  changes, 
travelling  by  afferent  nerves,  involving  their  centres.    Neuralgia 
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in  many  ways  differs  from  other  pains ; — for  instance,  an  irritation 
affects  not  only  the  parts  of  the  nucleus  connected  with  the  nerve 
along  which  the  effect  of  irritation  travels,  but  the  effect  diffuses 
itself  over  other  parts  involving  more  or  less  every  part  of  the 
ganglion,  and  even  beyond  it ;  thus,  a  carious  tooth  transmits  its 
pain  along  its  sentient  nerve  to  the  nucleus,  and  the  impression 
difluses  itself  through  the  whole  or  part  of  the  nucleus  of  the  fifth 
nerve.  This  is  the  case,  too,  with  other  nerves.  Nay,  the  in- 
fluence extends  beyond  the  nucleus  involving  other  nervous 
centres,  producing  vaso-motor  changes,  and,  if  there  are  separate 
trophic  nerves,  their  centres  also.  It  may,  indeed,  reach  motor 
centres  and  produce  spasmodic  contraction  of  the  facial  muscles  as 
an  epileptiform  tic.  In  traumatic  and  strychnia  tetanus  we  have  a 
good  instance  of  the  diffusion  of  the  impression  beyond  its  own 
territory;  in  this  disease  a  change  occurs  in  the  cord,  which  en- 
ables an  impression  on  a  nerve  to  diffuse  itself  throughout  the  cord, 
producing  general  tetanic  contractions. 

It  may  be  urged  that  the  extent  over  which  the  impression  diffuses 
itself  is  attributable  to  its  violence,  but  in  other  forms  of  pain,  even 
the  most  severe,  due  to  violent  causes,  we  find  that  as  a  rule  the 
effects  do  not  spread,  but  the  pain  is  limited  to  the  injured  part ; 
the  molecular  changes  induced  by  the  irritation  being  limited  to 
that  portion  of  the  nucleus  in  nervous  communication  with  the 
irritated  and  painful  part.  Partial  exceptions  there  are,  no  doubt 
to  this  statement,  for  persons  endowed  with  what  is  termed  a 
sensitive  nervous  system,  do  undoubtedly  feel  pain  over  an  area 
much  wider  than  the  part  hurt.  Neuralgia  is  very  apt  to  occur  in 
these  constitutions.  That  the  diffusion  of  the  pain  in  neuralgia  to 
unirritated  regions  is  not  due  to  the  violence  of  the  irritation  is 
conclusively  shown  in  many  cases  of  severe  neuralgia  of  the  fifth, 
where  the  slightest  touch  of  one  point,  even  of  a  hair,  will  induce  a 
severe  paroxysm,  involving  many  branches  of  the  nerve.  Nor  is 
the  diffusion  of  the  pain  due  to  the  exalted  condition  of  the  irritated 
nerve,  so  that  a  slight  irritation  may  cause  it  to  transmit  a  very 
powerful  impression ;  a  fact  clearly  shown  in  a  case  recorded  by 
Dr.  Anstie,  where  injury  of  the  left  great  occipital  nerve  caused 
neuralgia  in  the  fifth,  and  where  the  slightest  pressure  over  the 
damaged  nerve  induced  very  severe  pain  in  the  forehead  and  face, 
although  the  pain  at  the  point  irritated  was  not  greater  than  would 
have  occurred  in  health,  showing  that  the  impression  conveyed 
along  the  injured  nerve  was  by  no  means  great,  or  considerable 
changes  would  have  been  produced  in  its  own  nucleus  with  corre- 
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sponding*  pain,  and  yet  the  impression  was  adequate  to  excite 
severe  pain  in  many  branches  of  the  fifth.  This  case,  too,  proves 
conclusively  that  the  seat  of  neuralgia  is  not  inherent  solely  in  the 
nerves,  but  depends  on  the  condition  of  the  nervous  centre,  for* 
were  only  the  nerves  at  fault,  the  neuralgic  pain  should  be  felt  in 
the  diseased  nerve  itself— not  in  the  territory  supplied  by  another 
nerve.  This  want  of  isolation  of  molecular  change  to  the  portion 
of  the  nucleus  in  nervous  connection  with  the  part  producing*  it — 
this  diffusibility  of  molecular  change — ^must  be  due  to  some  altered 
condition  of  the  nervous  centres.  This  defect  is  common  to  dis- 
eases allied  to  neuralgia. 

Thus,  to  sum  up,  we  have  seen  that  a  diseased  tooth,  bone,  or 
other  irritant,  incites  molecular  changes  in  the  nucleus  of  the  af- 
fected nerve,  producing  the  sensation  of  pain ;  that,  owing*  to  a 
defect,  the  nature  of  which  has  hitherto  remained  undetected,  the 
influence  extends  beyond  the  part  of  the  nucleus  in  connection  with 
the  affected  nerve,  so  that  the  molecular  alteration  involves  a 
greater  part  of  the  entire  nucleus,  so  that  pain  is  referred  to  parts 
supplied  by  unaffected  nerves.  Indeed,  the  influence  of  the  irrita- 
tion may  extend  beyond  the  nucleus  of  the  nerve  to  neighbouring 
parts,  and  these,  exciting*  molecular  changes,  may  produce  distant 
motor  or  vaso-motor  and  trophic  changes.  Thus,  a  diseased  tooth, 
etc.,  may  cause  molecular  changes  in  the  whole  nucleus  of  the  fifth, 
producing  pain  referred  to  every  branch  of  that  nerve,  nay,  the 
influence  may  extend  and  involve  the  nucleus  of  the  seventh  nerve, 
inducing  spasm  of  the  facial  muscles.  Further,  it  is  well  known 
that  various  nutritive  changes  may  occur  at  the  seat  of  the  referred 
pain,  showing  that  an  influence  is  propagated,  either  along  the  sen- 
sory or  trophic  fibres  from  their  nucleus,  to  the  periphery :  thus, 
over  the  seat  of  referred  pain,  various  changes  occur ;  the  hair  may 
turn  grey,  or  become  coarse  and  brittle ;  the  skin  become  altered, 
or  even  inflamed,  and  assume  an  appearance  much  like  erysipelas 
(Anstie) ;  or  the  eye  may  become  inflamed,  or  the  retina  diseased, 
so  as  to  damage  the  sight 

The  influence  of  the  nerves  is  supposed  to  be  shown  in  the  case  of  herpes  zoster. 
Here  the  patches  are  seated  along  the  course  of  an  intercostal  nerve,  the  patches 
and  vesicles  having  even  their  long  measurement  in  the  direction  of  the  nerve. 
The  same  thing  is  sometimes  observed  in  other  rashes  like  psoriasis.  In  these 
cases  the  rash  is  supposed  to  be  produced  by  some  alterations  in  the  nerve.  I 
think  another  view  may  be  plausibly  maintained,  that  the  nerve  does  not  produce 
the  rash,  but  only  determines  the  direction  it  shall  assume.  This  is  certainly  the 
case  with  some  rashes,  as,  for  instance,  that  of  chicken-pox.  Though  the  rash  is, 
without  doubt,  due  to  a  specific  poison,  still  the  vesicles  and  patches  of  redness 
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aiDond  them  are  influenced  by  the  intercostal  nerves.  Thus  on  the  face,  extremi- 
ties, back  and  front  of  the  body  in  the  middle  line,  the  vesicles  and  the  attendant 
redness  are  round,  but  on  the  sides  of  the  chest  and  abdomen,  both  the  vesicles 
and  the  redness  are  oval,  the  long  axis  of  the  vesicles  and  patches  of  redness  run- 
ning in  the  direction  of  the  intercostal  nerves,  being  quite  athwart  the  chest  above, 
but  oblique  at  its  lower  part.  They  are  also  athwart  the  loins.  The  same  is  seen 
in  the  scars  from  small-pox.  These  au'e  oval,  with  their  long  axis  athwart  the 
chest,  and  oblique  in  the  direction  of  the  nerves  on  the  lower  part  of  the  chest,  and 
over  the  abdomen,  whilst  they  are  round  over  the  spine,  the  sternum,  and  on  the 
face  and  extremities. 

Now,  in  these  instances,  it  can  hardly  be  claimed  for  the  nerves  more  than  that 
they  detiermine  the  shape  and  direction  of  the  vesicles,  and  the  redness. 

It  is  a  rather  curious  circumstance,  that  during"  the  continuance 
of  the  neuralgia,  whilst  the  original  irritant  is  in  operation,  various 
minor  influences  will  excite  paroxysms  of  pain.  In  neuralgia  from 
a  diseased  tooth,  or  diseased  bone,  etc.,  irritation  of  other  branches 
of  the  fifth  will  produce  a  paroxysm,  even  a  breath  of  cold  air  on 
the  face,  or  the  touch  of  an  object.  In  each  case  the  paroxysmal 
excitants  are  few  in  number,  though  cold  air  may  bring  on  a  par- 
oxysm, perhaps  pinching,  or  other  irritation  of  the  same  spot  is 
inoperative.  On  removing  the  primary  cause  of  the  neuralgia,  the 
attack  ceases,  and  then  irritation  of  other  branches  also  fails  to 
induce  a  paroxysm* 

We  have  just  seen  that,  during  an  attack  of  neuralgia,  the  par- 
oxysms are  induced,  at  least  in  many  cases,  by  only  a  few  irritants. 
Thus,  in  some  cases,  hot  things  in  the  mouth  always  excite  a  par- 
oxysm, in  others,  only  cold  things ;  again,  in  some  instances,  a 
breath  of  cold  air  on  the  face  brings  on  a  paroxysm,  whilst  in 
others,  cold  air  relieves,  and  warmth  excites  the  pain,  yet  any 
other  kind  of  irritation  to  the  same  nerves,  produces  a  natural 
sensation  and  no  pain,  and  is  felt  only  over  the  seat  of  application. 
it  thus  appears  that  only  certain,  and  often  a  very  limited  number 
of  impressions,  peculiar  to  each  case,  can  induce  that  molecular 
change,  which,  diffusing  itself  through  the  nucleus,  causes  the  par- 
oxysm of  pain,  whilst  other  impressions  induce  only  natural  mole- 
cular changes,  exciting  normal  sensations,  felt  merely  at  the  point 
of  contact.  This  fact  is  strikingly  illustrated  by  the  difference 
between  the  effect  of  aconite,  and  the  impact  of  cold  air.  A  breath 
of  cold  air  will  raise  a  severe  paroxysm,  felt  throughout  the  terri- 
tory of  the  nerve,  whilst  the  aconite  will  excite  tingling,  restricted 
to  the  area  of  its  application,  not  distributed  throughout  the  neu- 
ralgic tract ;  showing  that  the  nucleus  does  not  allow  all  molecular 
arrangements  to  spread  throughout  it,  but  those  only  of  a  certain 
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character,  varying-  in  different  cases.  It  may  be  said  that  the 
impressions  producing  the  paroxysm,  are  strongfer  than  those 
which  induce  only  a  local  and  natural  sensation ;  but  this  cannot 
be  so,  for  in  a  case  of  neuralgia,  the  slightest  exciting  agent  may 
be  sufficient  to  produce  the  pain,  whilst  powerful  irritation  will  not, 
as  a  rule,  induce  a  paroxysm,  but  only  characteristic  sensation  of 
the  irritant  at  the  point  of  cont&ct,  though,  in  some  severe  cases, 
almost  any  irritant  applied  over  the  terminations  of  the  nerve  will 
excite  the  paroxysm. 

In  those  cases,  therefore,  when  only  certain  kinds  of  irritants, 
like  cold  or  heat,  will  induce  the  paroxysm,  other  applications  of 
irritant  agents  will  excite  simply  their  own  characteristic  sensation 
at  the  point  of  contact.  It  appears  that  one  of  two  views  is  open 
to  us : — either  from  some  alteration  in  the  nerve,  an  impression 
capable  ordinarily  of  exciting  a  natural  non-painful  sensation, 
induces  in  its  stead,  morbid  molecular  changes,  and  these  travel- 
ling  to  the  nucleus  elicit  there  similar  changes  which  excite  pain, 
and  (through  defect  of  the  nucleus)  extend  beyond  that  part  in  con. 
nection  with  the  irritated  nerve :— or,  it  may  be,  from  a  disordered 
harmony  between  the  nerve  and  its  nucleus,  certain  natural  mole- 
cular combinations  ^produce  a  different  and  abnormal  one  in  the 
nucleus ;  in  fact  a  painful  molecular  arrangement  In  other  words 
— Is  the  'disease  in  neuralgia  confined  to  the  nucleus,  or  is  the 
nerve  likewise  affected,  so  that,  in  the  nerve  itself  certain  impres- 
sions produce  unusual,  painful,  molecular  arrangements  ? 

At  first  sight  it  might  appear  that  most  cases  where  injury  of  one 
nerve  produces  neuralgia  in  another  not  anatomically  related  to  it, 
as,  for  instance,  where  injury  of  the  ulnar  causes  neuralgia  of  the 
fifth*  and  disease  of  the  great  occipital,  trigeminal   neuralgia, 

*  Neuralgia  of  the  fifth  affords  sometimes  an  illustration  of  a  nerve  causingr 
neuralgia  whilst  it  is  not  itself  the  seat  of  pain,  for  we  often  meet  with  facial 
neuralgia  due  to  decayed  teeth,  though  ahout  the  teeth  themselves  there  is  no  pain 
nor  tenderness. 

might  assist  us  in  settling  this  question.  Thus  where  pressure  or 
other  irritation  on  the  wound  of  the  ulnar  nerve  excites  a  severe 
paroxysm  in  the  fifth,  it  may  be  argued  that  the  impression  must 
produce  an  abnormal  molecular  arrangement  in  the  ulnar  nerve 
itself,  and  that  only  this  particular  arrangement  is  capable  of 
exciting  pain  in  the  fifth,  for  if  irritation  of  the  ulnar  nerve  excited 
only  a  natural  molecular  arrangement,  we  certainly  should  expect 
that  the  identical  application  to  the  branches  of  the  fifth  nerve 
would  induce  a  paroxsym ;  but  this  expectation  is  unfulfilled,  for 
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whilst  pressure  on  the  ulnar  wound  will  excite  the  paroxysm,  pres- 
sure on  the  terminations  of  the  fifth  nerve  produce  no  such  result. 
On  the  other  hand  it  may  be  said,  that  if  the  impression  on  the  cica- 
trix of  the  ulnar  nerve  induces  an  abnormal  and  painful  molecular 
combination  which  excites  an  identical  arrangement  in  the  nucleus 
of  the  fifth,  yet  surely  the  impression  would  excite  a  corresponding 
arrangement  in  its  own  nucleus  and  produce  pain  in  the  region  of 
die  ulnar  nerve ;  but  this  is  not  the  case,  as  the  impression  on  the 
ulnar  nerve  is  felt  in  a  natural  degree.  The  foregoing  question 
therefore  cannot  at  present,  I  think,  be  answered,  but  its  non-solu- 
tion does  not  affect  the  proposition  concerning  the  power  of  local 
applications  in  neuralgia  to  modify  the  central  molecular  arrange- 
ment. To  this  subject,  after  the  preceding  rather  long  digression* 
I  now  turn  to  attempt  first  to  show  that — 

By  ''  local  applications  "  to  the  trunks  or  to  the  ends'  of  nerves 
we  can  prevent  the  pain-giving  molecular  arrangement  of  the 
nucleus. 

In  the  previous  section  we  saw  that  in  neuralgia,  and  probably 
likewise  in  asthma,  in  megraine  and  in  epilepsy,  there  is  an  affec- 
tion of  the  central  nervous  system  whereby  the  impression  made  on 
the  nucleus  spreads  itself  through  or  beyond  it;  and  thus  the 
nucleus,  under  certain  irritation,  is  liable  to  assiyne  a  painful  mole- 
cular arrangement.  This  arrangement  and  consequent  attacks  of 
pain  are  generally,  if  not  always,  brought  on  by  a  distant  local 
irritation  conveyed  to  the  nucleus.  Experience  shows  us  that  this 
morbid  process  often  takes  place,  and  we  may  fairly  conclude  that 
it  probably  always  takes  place,  for  it  is  difiicult  to  understand  how 
any  change  in  the  condition  of  the  central  nervous  system  from 
static  to  dynamic  can  take  place  spontaneously.  The  change  must 
be  brought  about  by  the  effect  of  "  irritation  "  conducted  to  the 
nucleus.  No  doubt  the  proneness  to  an  attack  varies,  and  with 
neuralgia,  epilepsy,  asthma,  and  megraine,  it  often  happens  that 
during  a  long  interval  between  the  seizures,  the  facility  with  which 
the  dynamic  changes  take  place  in -the  nervous  centres  become  in- 
tensi^ed,  so  that  a  very  slight  cause  will  precipitate  an  attack. 
By  removing  the  irritation,  as  by  getting  rid  of  an  irritating  tooth 
in  neuralgia,  the  paroxysms  of  course  subside,  but  the  central  con- 
dition remains  unaffected.  These  cases  then  we  treat  by  searching 
for  the  exciting  cause,  and  when  this  is  undetectable,  or  when 
though  detectable  irremovable,  local  applications  will  yet  do  much 
good,  sometimes  will  remove  the  irritating  cause,  but  oftener  by 
influencing'   the  central  nervous  disease.     Among  the  numerous 
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examples  of  the  efficacy  of  local  applications  in  checkings  the  pain 
of  neuralgia,  we  may  instance  galvanism  and  aconitia.  Galvanism 
induces  in  the  nerves  an  altered  molecular  arrangement,  which 
travelling  centrally,  excites  in  the  nucleus  a  corresponding  condi- 
tion which  effaces  the  molecular  arrangement,  giving  rise  to  the 
sensation  of  pain,  and  substituting  for  it  the  galvanic  sensation ; 
and  aconitia  will  in  like  manner  produce  a  peculiar  and  character- 
istic molecular  change,  which,  replacing  that  present  in  the  nucleus^ 
will  change  the  pain  to  a  tingling  sensation. 

It  is  sufficient  in  most  cases  to  apply  the  galvanism  or  the  aconi- 
tia, etc.,  over  the  seat  of  greatest  pain. 

The  molecular  changes  so  induced  will  abolish  the  painful  mole- 
cular arrangement  throughout  the  nucleus  and  thus  arrest  pain  in 
parts  beyond  the  area  over  which  these  agents  have  been  applied. 
The  tingling  of  the  aconitia  or  the  galvanic  sensation  is  felt  only  at 
the  part  of  contact,  not  over  the  whole  of  the  painful  tract,  showing 
that,  whilst  controlling  the  painful  molecular  arrangements  through- 
out the  whole  or  greater  part  of  the  nucleus,  the  topical  agent  it- 
self induces  only  its  own  peculiar  molecular  arrangement  in  that 
part  of  the  nucleus  in  direct  connection  with  the  nerves  to  which  ic 
is  applied ;  affording  thus  a  good  illustration  of  the  fact,  already 
noticed,  that  only  certain  impressions  (molecular  arrangements) 
have  the  power  to  diffuse  themselves  through  the  nucleus,  in  other 
words,  to  excite  paroxysmal  pain. 

In  some  cases,  however,  the  pain-exciting  conditions  are  more 
powerful  than  the  effects  produced  by  the  local  medicinal  application. 
It  may  happen  that  disease  of  the  nerve,  or  in  the  immediate  neigh, 
bourhood  of  the  nucleus,  or  an  impression  conveyed  by  a  nerve 
unconnected  with  the  nucleus,  may  predominate  over  the  effect  of 
the  local  medication,  when  the  pain  will  remain  unaltered.  The 
local  agent  is  then  imperfectly  felt  or  is  entirely  unfelt,  or  it  may 
even  increase  the  pain ;  thus  it  is  well  known  that,  unless  it  can 
suppress  the  pain,  medication  over  the  territory  of  a  painful  nerve 
is  very  imperfectly  felt,  though  it  must  be  admitted  that  impres- 
sions on  the  terminations  of  a  painful  nerve  are  appreciated, 
though  imperfectly.  In  a  paroxysm  of  severe  neuralgia  the  tingl- 
ing produced  by  aconite  can  be  discriminated  even  at  the  seat  of 
pain,  at  least  so  say  patients,  though  they  may  be  in  error  and 
may  attribute  the  tingling  in  a  neighbouring  twig  to  the  implicated 
region.  It  is  probable,  however,  that  impressions  can  be  left  even 
over  the  seat  of  pain. 

Now  as  it  is  impossible  that  the  same  molecules  should  simul- 
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taneousty  assume  different  combinations,  it  follows  firstly,  either 
that  over  a  painful  region  all  the  tubules  of  the  nerves  and  their 
corresponding-  part  of  the  nucleus  are  not  affected,  that  in  fact  part 
of  the  molecules  of  the  nucleus  are  so  arranged  as  to  produce  the 
sensation  of  pain,  whilst  the  rest  of  the  nucleus  remains  in  this  way 
unaffected  but  becomes  influenced  by  the  local  applications;  or 
secondly,  that  different  molecular  arrangements  follow  each  other  in 
rapid  alternation  along  the  same  nerve  and  are  appreciated,  but 
the  intermissions  being  so  rapid  and  brief,  each  sensation  seems 
continuous.  The  local  application  by  removing  the  central  condi- 
tion causing-  the  neuralgia,  of  course  prevents  those  secondary 
effects  of  neuralgia,  which  have  been  fully  described,  and  thus  I 
have  shown  that  "  local  applications  may  modify  or  remove  disease 
of  the  central  nervous  system,  and  so  remove  or  lessen  the  effects 
of  the  disease  at  a  distant  part." 

As/hma. — ^The  following  remarks  are  applicable  only  to  those 
forms  of  asthma  due  to  affection  of  some  part  of  the  nervous  sys- 
tem. Asthma  affords  many  instances  of  a  distant  local  irritation 
exciting  through  the  nervous  system  strong  contraction  of  the  cir- 
cular fibres  of  the  bronchial  tubes.  These  local  exciting  causes 
may  act  through  part  of  the  nucleus  of  the  pneumogastric  nerve,  or 
as  Dr.  Hyde  Salter  has  suggested,  through  the  pulmonary  ganglia, 
the  affection  being  seated  in  some  instances  in  part  of  the  pneu- 
mogastric nucleus,  in  others  in  the  pulmonary  ganglia.  When 
food,  constipation,  or  uterine  derangement,  excite  the  paroxysm, 
the  local  effect  must  be  transmitted  through  the  pneumogastric 
nucleus.  Even  in  bronchial  asthma  the  pneumogastric  nucleus  is 
probably  affected  rather  than  the  pulmonary  ganglia,  for  in  this 
instance  food  aggravates  the  spasm  and  even  induces  it,  though  it 
must  be  considered  that  bronchitis  produces  the  disease  itself,  for 
this  being  absent,  food  does  not  tighten  the  breathing. 

The  effect  of  distant  irritation  in  asthma,  shows  itself  only  in 
muscular  contraction  of  the  bronchial  circular  fibres.  Probably, 
the  afferent  fibres  and  the  nucleus  can  assume  a  great  variety  of 
molecular  conditions,  but  no  matter  how  numerous,  each  will 
produce  only  this  particular  muscular  contraction.  Through  any 
change  from  the  static  to  the  dynamic  state  of  the  nucleus,  nervous 
force  will  pass  along  the  afferent  nerves  and  expend  itself  on  the 
muscles  to  which  the  nerves  are  distributed  and  cause  them  to  con- 
tract. 

In  asthma,  as  in  neuralgia,  the  anatomical  change  must  be  of  a  kind  so  subtle 
that  we  cannot,  at  present,  expect  to  detect  it  in  the  diseased  nucleus,  which  mus 
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still  retain  its  organization  sufficiently  to  undergo  molecular  changes  in  response 
to  the  nerves,  for  if  the  nucleus-  were  disorganized,  these  irritants  would  produce 
no  effect  on  it,  and  there  could  not  result  any  spasm  of  the  bronchial  tubes. 

There  is  in  asthma,  apparently,  not  abnormal,  but  simple  exces- 
sive action,  the  nucleus  being  excited  into  undue  action  either  by 
causes  which  produce  but  little  spasm,  or  by  causes  which  in  health 
produce  no  spasm  at  all.  Thus,  in  bronchial  asthma,  a  mild  attack 
of  bronchitis  is  sufficient  to  induce  powerful  spasm,  and  as  the 
bronchitis  is  general,  a  more  increased  susceptibility  of  the  nucleus, 
whereby  a  slight  excitant  producing  excessive  action  may  consti- 
tute the  whole  disease.  In  other  instances,  however,  an  impres- 
sion conveyed  to  the  nucleus  diffuses  itself,  and  involves  other  parts 
of  the  nucleus.  From  the  ingestion  of  food,  or  the  presence  of  a 
faecal  accumulation,  or  hepatic  derangement,  an  impression  is  con- 
veyed to  the  pneumogastric  nucleus,  and  thence  extends  until  it 
involves  the  nucleus  proper  to  the  lung.  Indeed  strange  to  say, 
the  effects  are  reflected  solely  to  the  lungs,  and  not  back  to  the 
stomach  nor,  as  a  rule,  to  that  part  of  the  nucleus  appropriated  to 
the  heart,  though  in  some  cases  food  may  induce  palpitation  or 
irregular  action,  in  which  case  the  lungs  are  usually  unaffected. 
Thus  we  see  that  the  diffusibility  of  the  afferent  impression,  as  in 
neuralgia,  constitutes  at  least  in  many  cases,  a  great  part  of  the 
asthmatic  affection  itself. 

The  local  causation  of  asthma  through  the  nervous  system  is 
well  exemplified  in  cases  where  the  paroxysm  is  induced  by  food, 
constipation,  uterine  derangement,  emotion,  and  in  the  singular 
case  narrated  by  Salter  where  cold  applied  to  the  instep  always 
provoked  a  severe  attack  of  asthma. 

It  is  an  interesting  and  important  practical  question  whether  the 
disease  is  situated  in  the  pneumogastric  nervous  centre  only,  or 
whether  there  is  likewise  an  affection  of  the  nerves,  which  enables 
them  to  propagate  and  convey  the  particular  impression  competent 
to  excite  the  paroxysm.  There  are  reasons  for  thinking  that  in  some 
instances  there  is  a  special  condition  of  the  nerves :  thus  in  the 
curious  instance  just  mentioned  where  cold  applied  to  the  instep 
excited  an  attack,  the  cold  would  seem  to  have  produced  a  peculiar 
molecular  arrangement  in  the  nerves  competent  to  excite  the 
paroxysm ;  for  if  the  impact  of  cold  excited  the  usual  change  in  the 
afferent  nerves  w&  should  expect  that  cold  applied  to  other  parts  of 
the  body  whould  equally  excite  the  paroxysm,  for  between  the 
afferent  nerves  of  the  feet  and  the  pneumogastric  nucleus  there  is 
no  more  connection  than  between  it  and  the  other  superficial 
afferent  nerves  of  the  body. 
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In  many  cases  only  a  particular  kind  of  impression,  or  molecular 
change  in  the  same  nerve,  will  excite  the  paroxysm ;  in  some  cases 
ipecacuanha  or  hay  will  excite  a  peculiar  kind  of  irritation  of  the 
raucous  membrane  which  induces  changes  in  the  nerves  capable  of 
exciting  the  nucleus  to  the  production  of  a  paroxysm,  whilst  other 
kinds  of  irritation,  as  that  from  bronchitis,  from  cold,  etc.,  fail  to  in- 
duce a  paroxysm. 

Migrahu. — I  shall  have  occasion  to  speak  of  migraine  much  more 
concisely  than  of  neuralgia,  since  many  of  the  comments  on  neu- 
ralgia and  asthma  are  equally  applicable  to  migraine.  Like  neu- 
ralgia and  asthma,  there  is  in  this  disease  an  affection  of  the  central 
nervous  system,  which,  so  to  speak,  remains  dormant  till  roused 
into  action  by  some  "irritant;"  that  is  the  affected  centres  exist  in 
the  static  till  stimulated  into  the  dynamic  condition.  Owing  to  the 
great  variety  of  exciting  causes,  operating  differently  on  different 
persons,  changes  take  place  in  a  large  tract  of  the  central  nervous 
system,  the  extent  varying  in  different  individuals;  thus,  these 
changes  may  commence  in  the  centres  for  sight,  then  radiate  to  the 
intellectual  centres,  the  centres  for  speech,  and  passing  downwards 
and  backwards,  involve  at  length  the  nucleus  of  the  fifth  nerve  and 
the  centres  for  vomiting.  The  symptoms  of  course  will  depend  on 
the  regions  affected;  when  the  centres  for  sight  are  implicated 
there  will  be  spectra,  etc.;  if  the  intellectual  centres,  then 
depressed  mental  activity ;  the  nucleus  of  the  fifth  nerve  produces 
supra-orbital  pain ;  and  the  nucleus  for  vomiting  excites  nausea 
and  sickness.     These  are  the  parts  most  frequently  involved. 

The  distant  effects  produced  by  local  conditions,  generally  supra- 
orbital pain  and  vomiting,  are  well  exemplified  in  an  attack  of 
migraine,  which  may  be  excited  by  intellectual  or  emotional  excite- 
ment, by  straining  the  eyes,  by  indigestible  food,  by  derangement 
of  the  liver,  constipation,  the  catamenia,  and  by  derangement  of  the 
womb. 

Whilst  on  the  one  hand  central  changes  will  produce  distant 
effects,  so  on  the  other  hands  the  influence  of  local  medicaments  in 
correcting  the  central  affection,  and  so  controlling  the  attack,  'is 
very  manifest.  On  the  commencement  of  the  attack  aconitia  or 
veratria  ointment  rubbed  over  the  seat  of  referred  pain,  that  is 
over  the  brow,  will  relieve  the  pain  and  restrain  the  further  ex- 
tension of  the  central  changes,  and  will  prevent  or  check  vomiting. 

In  migraine  accompanied  by  derangement  of  the  stomach, 
bowels  or  liver,  it  is  often  said  that  it  is  useless  to  gives  medicines 
to  act  on  these  parts,  since  these  disturbances,  which  occur  only 
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during  the  attack,  are  produced  by  the  affection  of  the  central  nerv- 
ous system  ;  but  if  local  applications  to  the  seat  of  the  pain  itsel^ 
will  arrest  both  this  pain  and  the  concomitant  intestinal  derange- 
ments, there  is  no  reason  why  remedies  which  may  effect  the 
termination  of  the  other  sympathizing  nerve,  namely  the  pneumo- 
gastric,  should  not  modify  the  change  in  the  nervous  centre  like- 
wise, so  as  to  control  the  supra-orbital  pain.  In  fact,  I  have  no 
doubt  that  in  certain  cases, remedies  which  correct  the  gastric, 
hepatic  or  intestinal  derangement  (see  Podophyllin),  will  consider- 
ably curtail  the  paroxysm. 

The  influence  of  local  applications  on  the  central  nervous  system, 
is  well  illustrated  in  some  cases  of  epilepsy  preceded  by  an  aura. 
Here  a  local  application  to  the  seat  whence  the  aura  apparently 
departs,  arrests  the  threatened  epileptic  attack.  It  may  be  ob- 
jected that  the  aura  starts  from  the  extremity  of  the  nerve  and 
travelling  to  the  brain  excites  the  epileptic  paroxysm,  and  that  the 
local  application  by  arresting  the  aura  prevents  the  exciting  cause 
of  the  epileptic  attack :  but  I  believe  it  is  now  very  generally  held 
that  the  aura  itself  depends  on  central  changes,  that  the  peculiar 
senation,  as  of  some  impression  travelling  up  to  the  brain,  must  be 
included  in  the  category  of  referred  sensations. 

We  may  thus  concisely  summarize  the  preceding  somewhat 
discursive  argument : — 

The  central  nervous  system  exercises  a  constant  control  over 
nutrition  and  secretion. 

The  nervous  system  does  not  merely  increase  or  lessen  secretion 
and  nutrition,  but  modifies  multifariously  their  chemical  (molecular) 
changes,  as  is  well  exemplified  by  the  manifold  influence  of  neu- 
ralgia on  nutrition. 

By  means  of  agents  applied  to  the  periphery  we  can  produce  in 
the  central  nervous  system  changes  similar  to,  or  identical  with, 
those  which  take  place  in  neuralgia,  and  inferentially  we  can  pro- 
bably, in  a  similar  way,  influence  nutrition  and  secretion. 

The  nature  of  the  change  in  the  central  nervous  system  differs 
according  to  the  nature  of  the  topical  application,  and  so  its  in- 
fluence on  nutrition  and  secretion  will  vary,  leading  us  to  hope 
that  we  may  hereafter  be  enable  to  select  a  special  topical  agent 
adapted  to  the  precise  distant  effect  on  nutrition  or  secretion  we 
may  desire  to  produce  even  on  the  healthy  nervous  system.  In 
disease  of  the  central  nervous  system,  we  can  also  influence  distant 
nutrition  and  secretion,  for  in  many  nervous  affections  these  func. 
tions  become  much  modified  or  even  suppressed. 
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These  effects,  resulting  from  morbid  central  changes  topical 
agents,  through  their  impression  on  the  afferent  nerves,  will  dimi- 
nish and  sometimes  even  eradicate.  Neuralgia,  asthma,  migraine^ 
and  epilepsy  are  notable  examples  of  disease  in  which  the  modifying 
and  dbtant  influence  of  topical  agents  on  the  central  morbid 
affection  is  abundantly  manifest. 

Cantharides  applied  to  the  surface  of  the  body  soon  excites  tingling, 
smarting,  and  a  sensation  of  heat ;  the  papillae  of  the  skin  quickly 
become  reddened  and  raised ;  next,  in  a  variable  time  determined 
by  the  strength  of  the  application,  on  these  papular  elevations 
minute  vesicles  form,  which  gradually  enlarge,  and  by  their  lateral 
extension  soon  coalesce,  so  as  to  form  blebs  of  various  sizes,  filled 
with  a  fluid  rich  in  albumen,  and  generally  containing  some  fibrine. 

It  is  of  great  importance  to  bear  in  mind  that  the  effects  of  these 
applications  are  very  different  according  to  whether  extensive 
vesication  is  produced  or  simply  reddened  skin,  with  the  formation 
of  a  few  small  miliary  vesicles.  Dr.  Graves  insisted  on  the 
different  and  even  oppositeeffect  of  blisters,  according  to  the  degree 
of  their  action.  The  primary  action  of  a  blister  is  that  of  a  stimu- 
lant to  the  body  generally,  and  to  the  individual  organs  in  whose 
neighbourhood  it  is  applied ;  but  if  allowed  to  remain  long  enough 
to  produce  much  vesication,  and  to  form  large  blebs,  it  depresses 
the  bodily  powers  in  proportion  to  the  amount  of  serum  withdrawn 
from  the  vessels,  and  so  lost  to  the  system, — a  lowering  effect  often 
exemplified  in  weakly  people,  who,  through  the  abstraction  of 
serum,  are  apt  to  remain  weakened  for  several  days.  As  the 
serum  of  blisters  contains  almost  as  much  albumen  as  the  blood  it- 
self, we  might  as  well  bleed  the  patient  to  the  same  amount. 

Should  it  be  held  desirable  to  reduce  somewhat  the  patient's 
strength  and  to  produce  simultaneously  a  counter-irritant  effect  on 
any  of  the  individual  organs  or  tissues  of  the  body,  then  a 
blister  may  be  applied,  even  to  vesication ;  but  as  the  goQd  effects 
of  blistering  are  for  the  most  part  ensured  by  a  milder  measure, 
treatment  so  energetic  and  so  depressing  is  seldom  called  for. 

Dr.  Graves  commonly  employed  blisters  as  a  general  stimulant 
in  certain  critical  conditions.  In  acute  diseases,  as  the  idiopathic 
fevers  and  inflammations,  a  patient  sometimes  already  much  pro- 
strated, drifts  into  a  dangerous,  apathetic,  and  unobservant  state, 
which  goes  on  till  it  reaches  even  partial  insensibility  or  coma,  so 
that  he  can  be  roused  only  with  difficulty,  and  then  wears  a  stunned, 
stupid,  vacant  aspect,  understanding  very  imperfectly  what  is  said 
to  him.     With  this  depressed  menial  condition  the  body  generally 
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sympathizes,  its  functions  becoming-  more  and  more  languidly 
performed,  till  those  necessary  to  life  altogether  cease.  It  is 
a  condition  which  may  be  compared,  not  inaptly,  to  that  pro- 
duced by  opium-poisoning,  where  the  partial  coma  produces  a 
lethargy  in  the  functions  of  the  body,  their  activity  diminishes  as 
the  coma  continues  and  deepens.  Now  a  patient  in  the  partially 
comatose  state  of  which  we  are  speaking,  gets  no  true  and  refresh- 
ing sleep ;  yet  sleep  is  urgently  needed,  and  an  opiate  and  plenty 
of  stimulants  carefully  given,  often  produce  a  refreshing  slumber, 
out  of  which  the  patient  wakes  strengthened  and  much  improved. 
(See  Opium).  When  the  functions  are  very  languidly  performed 
this  blistering  treatment  may  well  precede  the  use  of  opium. 

In  this  precarious  condition,  it  is  essential  to  rouse  the  patient 
from  his  lethargic  state.  This  accomplished,  the  bodily  functions 
will  act  with  renewed  force,  and  he  will  pass  from  imminent 
danger  to  comparative  safety.  Large  blisters  or  mustard  poul- 
tices should  be  applied  for  a  short  time  in  quick  succession  to 
various  parts  of  the  body ;  for  instance,  to  the  chest,  the  abdomen, 
and  to  the  thighs  and  calves.  The  great  value  of  flying  blisters  in 
these  circumstances  will  be  the  better  appreciated  ^if  we  bear  in 
mind  that  the  critical  condition  just  described  generally  occurs 
near  the  end  of  an  acute  illness,  when,  if  the  patient  can  be  kept 
alive  for  one  or  two  days,  the  near  danger  of  death  passes  awayi 
acute  diseases  having  a  definite  duration,  so  that  if  the  patient  can 
be  sustained  to  this  point  his  life  may  be  saved.  Counter-irritants 
by  rousing  the  patient,  and  spurring  the  flagging  vitality,  may 
rescue  an  almost  hopeless  life. 

Preparations  of  cantharides  may  be  applied  as  stimulants  of 
special  parts  of  the  body ;  for  instance,  when  with  a  general  con- 
dition like  that  just  described,  there  is  fear  of  hypostatic  congestion 
of  the  lungs,  or  of  pneumonia,  in  which  such  congestion  often  ends, 
flying  blisters  applied  to  the  chest,  and  perhaps,  as  recommended 
by  Dr.  Graves,  along  the  course  of  the  pneumogastric  nerves,  may 
brace  up  the  vessels,  and  avert  a  serious  and  often  fatal  complica- 
tion. Or  we  may  stimulate  the  heart,  and  in  intense  weakness 
strengthen  its  contractions  for  a  short  time,  by  flying  blisters  or 
mustard  poultices  placed  over  the  precordial  region,  and  then 
maintain  the  advantage  thus  temporarily  gained  by  the  free  ad- 
ministration of  alcoholic  drinks. 

Flying  blisters  are  largely  employed  in  various  diseases  of  the 
deep-seated  organs,  as  pleurisy,  pneumonia,  asthma,  biliary  and 
renal  colic,  etc. 
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Blisters  are  frequently  employed  in  pneumonia  and  pleurisy. 
Yet  great  divergence  of  opinion  exists,  not  only  as  to  the  stage  of 
the  disease  in  which  they  are  useful,  but  even  as  to  their  utility  in 
any  case.  Some  maintain  that  during  the  febrile  stage  blisters 
increase  the  fevers ;  but  the  increase,  if  any,  certainly  must  be 
very  slight,  for  I  have  not  been  able  to  excite  fever  in  fever-free 
persons  by  blistering,  nor  have  I  ever  seen  it  increase  a  fever 
already  existing.  The  advocates  of  blistering  in  pneumonia  main- 
tain that  it  removes  pain,  quiets  cough,  and  lessens  expectoration ; 
but  many  competent  authorities  discredit  the  efficacy  of  blistering 
in  this  inflammation. 

Whatever  doubt  may  exist  as  to  the  influence  of  blistering  in 
acute  pneumonia  and  pleurisy,  most  observers  agree  that  it  lessens 
the  pain,  and  must  therefore  benefit  the  patient  by  subduing  the 
restlessness,  oppression  and  sleeplessness  consequent  on  pain.  In 
estimating  the  effect  of  blistering,  it  must  be  recollected  that  in 
these  acute  affections  the  severe  pain  is  of  short  duration,  and 
spontaneously  lessens  or  disappears  in  about  forty-eight  hours. 
It  is,  perhaps,  not  superfluous  to  re-caution  against  too  free  vesi- 
cation. 

Opinion  is  more  agreed  on  the  usefulness  of  counter-irritation  in 
pleurisy,  after  the  subsidence  of  inflammation  and  fever.  At  this 
stage  the  prompt  application  of  large  flying  blisters,  often  repeated 
and  quickly  healed,  further  the  absorption  of  the  fluid  in  the  pleural 
cavity,  and  lessen  the  risk  of  the  disease  remaining  indefinitely 
chronic.  The  counter-irritant,  as  we  have  said,  should  be  frequently 
applied,  and  the  vesication,  if  it  occur,  healed  at  once ;  for  all  the 
good  of  counter-irritation  is  effected  during  the  first  few  hours 
while  it  stimulates  the  skin.  The  notion  that  free  vesication  and 
the  maintenance  of  the  discharge  by  irritating  ointment  will  drain 
off  the  fluid,  as  it  were,  from  the  water-logged  pleurae,  is  alto- 
gether fallacious.  This  barbarous  treatment  drains  important 
nutritive  material  from  the  system  and  weakens  the  patient  when 
strength  is  most  needed.  We  have  already  referred  to  the  fact  that 
blisters  will  redden  and  even  inflame  the  pleura.  Many  con- 
sider counter- irritation  worse  than  useless  when  pleural  effusion 
has  lasted  a  long  time.  The  production  of  a  free  discharge  of 
serum  is  no  doubt  useless ;  but  although  in  a  long-standing  case  of 
effusion  there  is  but  slight  chance  of  improvement  by  any  treat- 
ment, yet  mild  flying  blisters  will  in  some  cases  help  to  the  absorp- 
tion of  the  fluid,  and  at  any  rate  may  prove  serviceable,  if  in  no 
other  way,  by  removing  the  troublesome  intercostal  pains  which 
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often  accompany  chronic  pleurisy,  although  a  mustard  poultice  is 
to  be  preferred. 

Counter-irritants  are  often  of  signal  service  in  removing  the 
oppression  of  the  breathing  in  asthma,  especially  of  bronchitic 
asthma,  and  the  shortness  of  breath  accompanying  bronchitis  with 
emphysema. 

They  relieve  the  pain  arising  from  the  passage  of  renal  and 
biliary  calculi. 

Counter-irritation  is  useful  in  many  other  diseases,  as  phthisis, 
phlebitis,. sciatica,  facial  paralysis,  gleet,  leucorrhoea,  rheumatism, 
gout,  and  pleurodynia. 

Counter-irritation  is  very  beneficial  in  certain  forms  of  phthisis. 
In  the  acute  and  rapid  forms  it  is  of  little  other  service  than  to 
remove  pain.  But  when  the  disease  is  chronic,  when  we  have  to 
treat  what  is  now  called  the  fibroid  lung,  when  the  cough  is  par- 
oxysmal and  violent,  or  frequent  and  distressing,  preventing  in 
either  case  rest  and  sleep,  active  counter-irritation  of  the  chest, 
corresponding  to  the  seat  of  the  disease,  often  quickly  quiets  cough, 
greatly  diminishes  the  profuse  expectoration,  and  thus  obviates  a 
severe  drain  on  the  strength.  In  blistering  these  weakly  patients, 
vesication  must  be  avoided,  or  the  exhaustion  produced  by  the  loss 
of  serum  may  be  so  great  as  even  to  endanger  life.  In  phthisis 
iodine  liniment  is  a  better  counter-irritant  than  blisters. 

In  inflammation  of  the  superficial  veins  a  blister  applied  over 
the  course  of  the  inflamed  vessel  reduces  the  inflammation,  hastens 
absorption  or  liquefaction  of  the  coagulated  blood,  and  assists  the 
restoration  of  the  circulation  through  the  obstructed  veins. 

Blistering  is  of  the  greatest  service  in  neuralgia.  A  flying  blis- 
ter to  the  temple  or  behind  the  ear  generally  relieves  frontal  or 
facial  neuralgia.  The  obstinate  form  of  facial  neuralgia  depen- 
dent on  a  diseased  tooth,  rebellious  to  all  treatment  except  extrac- 
tion, often  yields  to  a  blister ;  the  neuralgic  pains  ceasing,  although 
the  toothache  may  continue.  Blisters  relieve  the  shifting  neuralgic 
pains  common  in  nervous  sensitive  women,  although  the  pain  is 
apt  soon  to  fix  upon  another  nerve ;  but  flying  blisters  will  drive 
it  from  place  to  place.  In  this  migratory  form  the  pain  may  alter- 
nate between  a  few,  or  may  affect  in  succession  most  of  the  nerves, 
producing  in  addition  great  cutaneous  tenderness ;  or  the  nerves 
supplying  the  viscera  may  be  affected,  and  without  pain  produce 
functional  disturbance,  as  nausea,  sickness,  diarrhcea,  etc.  This 
form  of  neuralgia,  though  it  is  right  to  say  the  disease  lacks  many 
of  the  more  distinctive  characters  of  neuralgia,  is  most  difficult  to 
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care.  The  obstinate  intercostal  neuralgia  left  by  shingles,  occur- 
ring mostly  in  old  people,  generally  yields  to  blisters.  Anstie 
points  out  that  blisters  applied  over  the  seat  of  pain  aggravate  the 
the  suffering ;  *'  but,  on  the  other  hand,  if  they  are  applied  to  a  pos- 
terior branch  of  the  spinal  nerve  trunk  from  which  the  painful 
nerve  issues,  a  reflex  effect  is  often  produced  of  the  most  bene- 
ficial character/' 

BUstering  paper,  although  mild  in  its  action,  requiring  to  be 
applied  some  hours,  generally  produces  enough  irritation  to  relieve 
£acial  and  frontal  neuralgia;  but,  if  the  pain  continue  unabated,  a 
stronger  preparation  of  cantharides  should  be  tried. 

Blisters  are  of  the  greatest  service  in  sciatica.^     They  should 

*  The  most  obstinate  fonns  of  sciatica  are  sometimes  benefitted  by  the  insertion 
of  a  needle  for  an  inch  or  more  in  one  or  two  places  along  the  course  of  the  sciatic 
nerve.  More  relief  is  sometimes  obtained  by  allowing  several  needles  to  remain 
imbedded  in  the  tissues  for  half  an  hour,  or  even  longer. 

be  applied  every  day  or  second  day  in  the  neighbourhood  of  the 
sciatic  nerve,  reaching  in  severe  cases  from  the  buttock  to  the  knee. 
Free  vesication  sometimes  succeeds  where  slight  vesication  fails. 
Other  counter-irritants  are  useful  in  neuralgias,  as  mustard  poul- 
tices, croton-oil  liniment,  iodine  paint ;  but  cantharides  is  superior 
to  them  all. 

Blisters  behind  the  ear,  and  especially  to  the  temple,  are  very 
useful  in  rheumatic,  gouty  and  simple  inflammation  of  the  eye; 
relieving  pain  quickly,  and  subduing  inflammation,  though  less 
rapidly.  As  it  is  important  to  repeat  the  application  frequently, 
blistering  paper  is  preferable  to  stronger  preparations.  Obstinate 
forms  of  tinea  tarsi  sometimes  yield  to  repeated  applications  of 
flying  blisters  to  the  temples.  Counter-irritation,  by  blistering 
fluid  or  croton-oil  liniment  behind  the  ear,  often  removes  earache. 

Counter-irritation  at  the  epigastrium  often  allays  pain  and  obsti- 
nate vomiting,  due  to  disease  of  the  stomach. 

Mr.  Furneaux  Jordan  employs  counter-irritation  to  remove 
enlarged  glands.  ''  In  enlarged  glands,  in  abscess,  carbuncle, 
boils,  erysipelas,  the  best  locality  for  the  counter-irritation  is 
around,  or  adjacent  to,  the  disease.  Blisters  or  iodine  may  be 
employed."  "  In  enlarged  cervical  glands  a  large  patch  of  iodine 
irritation  at  the  back  of  the  neck,  which  may  be  prolonged  below 
the  glands,  will  certainly  prove  successful  in  a  short  time." 

Dr.  McCall  Anderson  recommends  blistering  in  erythematous 
lupus,  and  in  chronic  skin  aflections,  especially  in  eczema  of  the 
hands,  when  the  tissues,  thickened  and  cracked,  hinder  free  move- 
ment. 
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In  paralysis  of  the  seventh  nerve,  dependent  on  alterations  in  its 
periphery,  from  draug^hts  or  cold,  painting*  the  skin  over  the  para- 
lyzed muscles  with  blistering*  fluid  will  in  some  cases  quickly 
remove  it.  The  earlier  the  application,  the  greater  the  probability 
of  good  results. 

A  blister  applied  to  the  perinaeum  and  along-  the  course  of  the 
urethra  will  sometimes  cure  a  gleet  obstinately  rebellious  to  all 
the  usual  methods. 

Blisters  are  of  the  greatest  service  in  rheumatism.  Large  flying- 
blisters,  applied  in  proximity  to  an  inflamed  and  painful  joint,  often 
quickly  remove  the  pain,  and  with  the  ease  thus  brought  about 
sleep  qften  ensues,  and  a  concurrent  general  improvement  takes 
place  in  the  patient's  condition.  But  blisters  have  been  of  old 
recommended  as  the  sole  or  chief  treatment  of  acute  rheumatism, 
and  some  apply  them,  to  the  extent  of  free  vesication,  with  the  un- 
founded hope  of  removing  from  the  blood  the  poison  on  which 
rheumatism  is  supposed  to  depend.  This  method  has  the  disad- 
vantage of  reducing  the  strength  of  the  patient  in  proportion  to 
the  quantity  of  serum  lost,  the  depletion  tending  to  prolong  the 
attack,  and  to  retard  the  convalescence,  usually  sufficiently  tedious, 
after  a  severe  attack  of  rheumatic  fever,  which  induces  more  anae- 
mia than  most  other  diseases.  The  advocates  of  free  vesication 
assert  that  this  method  moderates  and  shortens  the  attack,  and 
lessens  the  danger  to  the  heart;  and  some  attribute  its  efficacy  to 
the  influence  large  blisters  have  on  the  urine,  changing  in  a  few 
days  the  acid  urine  of  rheumatic  fever  to  a  neutral  or  even  alkaline 
state.  I  think  that  due  regard  is  not  paid  to  the  great  influence 
^ge  exerts  on  the  duration  of  an  attack  of  rheumatic  fever ;  more- 
over, the  reported  cases  appear  not  to  have  recovered  more  speed- 
ily than  frequently  happens  in  persons  of  the  same  age,  and 
manifesting  the  same  body  temperature,  who  recover  without  any 
medicine. 

The  nigthly  application  of  a  flying  blister  greatly  relieves  the 
pain  and  swelling  of  chronic  and  subacute  gout,  gonorrhoeal  rheu- 
matism, and  chronic  synovitis;  but  if  this  mild  application  fail,, 
strong  vesication  should  be  tried. 

Pleurodynia  usually  yields  to  anodyne  liniments  or  mild  counter- 
irritants,  but  sometimes  strong  vesication  is  necessary,  although 
the  weakening  loss  of  serum  may  increase  the  pain  for  a  day  or 
two. 

The  active  principle  of  cantharides  being  soluble  in  oil,  it  is  use- 
ful to  smear  a  little  simple  oil  over  preparations  of  cantharides. 
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The  oil,  moreover,  helps  to  maintain  the  plaster  in  contact  with 
the  skin. 

It  must  be  borne  in  mind  that  blistering  paste  and  blistering- 
paper  require  several  hours  to  produce  a  blister,  and  that  the 
paper  rarely  produces  much  vesication.  If  a  speedy  and  sharp 
action  is  necessary,  we  must  employ  blistering  fluid,  which  some- 
times vesicates  in  twenty  minutes  to  half  an  hour. 

The  active  principles  of  the  Spanish-fly  may  become  absorbed 
by  the  skin  in  sufficient  quantity  to  produce  congestion  of  the  kid- 
neys, strangury,  and  its  other  characteristic  toxic  effects ;  hence, 
in  the  treatment  of  acute  or  chronic  Bright's  disease,  cantharides 
should  be  avoided,  as  we  are  unable  to  regulate  the  quantity  which 
may  be  absorbed,  and  a  damaging  amount  may  be  taken  up  by 
the  skin. 

We  hope  it  has  been  made  sufficiently  plain  that,  in  the  great 
majority  of  cases,  preparations  of  cantharides  should  not  be  ap- 
plied long  enough  to  cause  much  vesication.  The  vesicles  should 
not  be  opened,  but  be  covered  with  a  layer  of  soft  cotton-wool,  till 
the  effused  serum  is  absorbed,  when  a  superficial  desquamation 
follows,  and  no  troublesome  consequences  need  be  apprehended. 
If  blistering  is  carried  far  enough  to  produce  blebs,  the  serum  will 
not  become  absorbed,  and  the  bleb  will  at  last  burst ;  even  in  this 
case  it  is  not  advisable  to  open  the  blister,  but  to  allow  the  under- 
lying dermis  first  to  heal  partially,  when  no  ulceration  need  be 
feared.  If  the  bleb  is  punctured,  the  air  will  perhaps  irritate  the 
raw  surface,  producing  much  inflammation,  which  may  end  in 
extensive  slough,  an  untoward  event,  especially  apt  to  follow  the 
blistering  of  young  children  or  old  people,  or  persons  with  broken. 
down  health,  as  the  victims  of  Bright's  disease,  etc.  Hence,  in 
such  cases,  it  is  generally  considered  advisable  to  use  other  coun- 
ter-irritants.    ( Vide  Mustard.) 


OXYGEN. 

OxTGEN,  as  yet,  is  but  rarely  employed  in  medicine.  Further  expe- 
rimentation may  perhaps  show  that  it  is  a  desirable  therapeutical 
agent,  but  at  present  the  evidence  to  this  effect  is  lacking.  It  has 
been  recommended  in  the  non-febrile  forms  of  phthisis  and  is  said 
to  be  of  especial  service  in  derangement  of  the  stomach  of  phthisi- 
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cal  patients.    In  inflammatory  fevers  and  febrile  phthisis  it  is  said 
to  increase  the  fever  and  to  favour  haemoptysis. 

According  to  Beddoes  and  Demarquay,  it  is  useful  in  asthma ; 
but  they  disadvise  the  use  of  oxyg-en  if  heart  disease  co-exists  with 
the  asthma. 

In  anaemia,  from  loss  of  blood  or  from  suppuration,  oxygen,  ac- 
cording to  some,  increases  appetite,  stimulates  digestion,  and  im- 
proves the  strength. 

Demarquay  asserts  the  remedial  power  of  oxygen  over  some 
forms  of  diabetes,  and  states  that  by  means  of  this  agent  he  has 
reduced  the  sugar  in  the  urine  by  one-half;  the  diet  remains  un- 
changed. 

This  gas  is  useful  as  a  local  application  to  atonic  painful  sores, 
but  produces  no  effect  on  healthy  sores.  Administered  as  a  gaseous 
bath  for  an  hour  or  longer  at  a  time,  and  repeated  six  or  eight 
times  a  .day,  it  is  said  to  be  of  the  greatest  use  in  senile  gangrene, 
changing  the  livid  red  to  a  rose  colour,  restoring  warmth  to  the 
tissues,  renewing  sensation,  mitigating  pain,  checking  the  disease, 
and  sometimes  even  curing  it. 


PEROXYDE  OF  HYDROGEN. 

Peroxide  of  Hydrogen  has  been  used  both  internally  and  exter- 
nally. It  whitens  the  skin  or  mucous  membranes,  and  excites  a 
pricking  sensation,  and,  in  delicate  structures,  as  the  conjunctiva, 
induces  a  slight  degree  of  inflammation. 

According  to  Dr.  Stohr,  on  adding  peroxide  of  hydrogen  to 
venous  blood,  pretty  active  effervescence  occurs.  The  solution 
soon  becomes  yellowish- red,  then  pale  yellow,  and  in  five  or  six 
minutes  from  the  beginning  of  the  experiment,  colourless,  and 
afterwards  a  white  flocculent  coagulum  settles.  The  corpuscles 
themselves,  when  treated  with  a  strong  solution,  become  irregular 
in  outline,  and  do  not  form  rouleaux.  Added  to  pus,  much  gas  is 
given  off,  and  the  mixture  becomes  turbid  with  white  floccull,  and 
many  of  the  corpuscles  are  shrunken  or  altogether  destroyed. 

Applied  to  abraded  surfaces,  covered  with  blood  or  pus,  the 
solution  of  peroxide  behaves  in  the  manner  above  described,  the 
surface  becomes  ultimately  covered  with  a  thin  layer  of  coagulated 
albumen.  The  solution,  it  is  said,  will  heal  a  chancrous  sore  in 
half  the  ordinary  time.    The  sore  is  to  be  washed  with  a  solution 
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three  times  a  day,  and  to  be  continuously  covered  with  lint  moist- 
ened with  it.  Open  buboes,  too,  have  been  treated  successfully  in 
the  same  manner.  The  solution  is  said  to  destroy  the  specific 
character  of  a  chancrous  sore. 

Internally  administered,  it  is  reputed  to  be  a  disinfectant  and  a 
slight  stimulant. 


CARBON.  ANIMAL  CHARCOAL.  WOOD  CHARCOAL. 

Carbon,  in  proportion  to  its  porosity,  absorbs  many  gases  in  con- 
siderable quantity;  and  wood,  being  more  porous  than  animal 
charcoal,  its  absorbability  is  greater. 

Charcoal  does  not  absorb  all  gases  in  an  equal  degree ;  it  will 
absorb  but  little  hydrogen,  though  it  will  imbibe  a  considerable 
amount  of  oxygen,  a  large  quantity  of  sulphuretted  hydrogen,  and 
a  still  greater  proportion  of  ammonia.  Charcoal  is  much  used  on 
account  of  this  property  as  a  disinfectant,  to  remove  bad  smells,  or 
to  prevent  the  air  in  rooms  becoming  contaminated  by  the  effluvia 
from  foul  ulcers.  Its  non-volatility  renders  it  very  inferior  to 
chlorinated  lime  or  chlorine  gas  and  other  agents  for  purifying 
air,  since  it  can  act  only  on  the  air  in  immediate  contact  with  it. 

It  is  more  effectual  in  absorbing  the  offensive  gases  given  off  by 
foul  sores,  and  is  employed  in  the  form  of  a  poultice,  mixed  either 
with  bread  or  linseed-meal.  Bread,  being  more  porous,  is  to  be 
preferred,  as  it  permits  the  gases  to  permeate  the  substance  of  the 
poultice,  and  so  to  come  into  contact  with  the  particles  of  char- 
coal. 

After  becoming  thoroughly  moistened,  and  its  pores  filled  with 
water,  it  may  reasonably  be  doubted  if  the  charcoal  does  not  lose 
its  capacity  to  absorb  gases  and  so  to  act  as  a  deodorizer.  It  is 
certain  that  charcoal  poultices  often  fail  to  act  in  this  manner. 
Charcoal  may  act  by  preventing  decomposition,  for,  when  swallow- 
ed after  admixture  with  water,  its  pores  being  thus  filled  or 
obstructed,  it  will  still  prevent  flatulence,  an  effect  not  due  to 
absorption;  it  must,  therefore,  act  by  arresting  fermentation  or 
decomposition.  A  thoroughly  efficient  mode  of  employing  charcoal, 
is  to  fill  a  small  flat  muslin  bag  with  it,  in  a  finely  granulated  form, 
and  to  place  it  over  the  poultice  covering  the  sore. 

Charcoal  poultices  are  reputed,  on  doubtful  grounds,  to  clean 
and  heal  sloughing  or  gangrenous  wounds. 
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How  does  charcoal  destroy  smells  depending  on  noxious  gases  ? 
It  has  been  stated  in  a  previous  page  that  it  is  endowed  with  the 
property  of  condensing  many  gases  in  its  pores,  and  some  accept 
this  as  a  sufficient  explanation  of  its  action.  Others  assert  that 
the  oxygen  condensed  and  accumulated  in  the  pores  of  the  char- 
coal, combining  with  the  other  gases  with  which  it  comes  in  con- 
tact, breaks  them  up  and  destroys  their  ill  odour. 

A  question  of  more  practical  importance  is  whether  the  carbon 
becomes  inert  by  use,  thus  losing  its  property  to  condense  gases 
or  to  destroy  them.  Buchheim  is  probably  right  in  stating  that  the 
carbon  becomes  inert,  but  others  assert  that  if  kept  dry,  it  will 
retain  its  properties  unimpaired  for  many  years.  At  all  events  ex- 
posure  to  a  dull  red  heat  restores  its  gas-absorbing  power. 

Charcoal  is  likewise  employed  as  a  disinfectant,  and  Dr.  Sten- 
house  has  ingeniously  devised  a  charcoal  disinfecting  respirator, 
which,  no  doubt,  will  protect  the  wearer  against  many  gases,  but  at 
present  no  evidence  exists  to  show  that  charcoal  will  destroy  the 
organic  matters  which  propagate  disease,  although,  acting  like 
a  filter,  it  may  prevent  their  entrance  into  the  system. 

Charcoal,  by  its  chemical  or  mechanical  action,  possesses  the 
property  of  carrying  down  from  solutions  many  colouring  matters^ 
many  bitter  substances,  alkaloids,  and  mineral  substances.  Hence 
Dr.  Garrod  advises  its  administration  in  poisoning  by  corrosive 
sublimate,  arsenic,  morphia,  strychnia,  belladonna,  etc.,  but,  at  pre- 
sent, this  treatment  has  not  found  much  favour  with  the  profession* 
As  it  is  said  that  half  an  ounce  absorbs  only  one  grain  of  alkaloid, 
large  doses  of  half  an  ounce  to  an  ounce,  or  even  more,  must  be 
given.  Charcoal  also  precipitates  the  colouring  matter  of  urine, 
carrying  down  at  the  same  time  all  the  uric  acid,  and  some  of  the 
urea  in  solution.  The  sugar  of  diabetic  urine  is  unaffected  by 
charcoal.  As  a  precipitant,  animal  charcoal  freed  from  its  earthy 
impurities  is  found  to  be  the  most  efficacious,  on  account,  it  is  said, 
of  its  more  finely  divided  state. 

Charcoal  is  employed  with  much  success  in  certain  diseases  of  the 
stomach.  It  is  said  to  ease  the  pain  of  chronic  ulcer,  and  of  neu- 
ralgia of  the  stomach,  possibly  by  checking  fermentation  and  so 
preventing  the  formation  of  acids  which  must  irritate  the  stomach, 
especially  when  ulcerated.  It  is  markedly  useful  in  flatulence.  In 
the  majority,  if  not  in  all  cases,  intestinal  flatulence  is  the  result  of 
gases  generated  by  fermentation.  The  symptoms  accompanying 
flatulence,  however,  are  not  always  alike,  and  their  various  compli- 
cations afford  indications  for  treatment.    Sometimes  '4he  wind"  is 
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produced  in  enormous  quantities,  with  great  rapidity,  producing  dis- 
tension, eructation,  and  mental  depression,  the  patient  complaining 
only  of  these  symptoms,  not  of  pain  nor  of  acidity.  This  enormous 
production  of  wind,  irrespective  of  other  symptoms,  prevails  chiefly 
among  middle-aged  women,  especially  at  the  change  of  life.  This 
condition  is  met  with  sometimes  during  pregnancy  and  suckling, 
and  seldomer  in  the  course  of  phthisis.  It  is  often  very  difficult  to 
check  the  formation  of  wind,  but  vegetable  charcoal  is  one  of  the 
best  remedies.  Sometimes  after  a  few  mouthfuls  of  food  the  wind  is 
formed  in  quantity  so  large  that  the  patient  is  constrained  to  cease 
eating ;  here  the  charcoal  should  be  taken  immediately  before  each 
meal.  Another  patient  is  not  troubled  with  the  wind  till  half  an  hour 
or  longer  after  food ;  here  the  charcoal  should  be  taken  soon  after 
the  meal.  Five  or  ten  grains  of  charcoal  is  generally  enough,  and 
this  dose  failing;  it  seldom  happens  that  a  larger  one  succeeds. 
Supposing  charcoal  to  fail  in  cases  like  these  just  described,  we 
have  another  efficient  resource  in  the  sulpho-carbolates,  or  carbolic 
acid,  which,  indeed,  often  succeed  when  the  charcoal  fails. 

At  other  times  profuse  formation  of  wind  is  accompanied  by 
acidity.  Charcoal,  administered  as  just  described,  will  generally 
obviate  both  these  symptoms ;  and  sulpho-carbolates  and  carbolic 
acid,  although  less  successful  than  when  acidity  is  absent,  will 
often  prevent  the  production  of  both  wind  and  acidity. 

Some  persons  after  meals  are  troubled  with  a  little  wind,  acidity, 
and  a  sensation  of  weight  at  the  pit  of  the  stomach.  Charcoal, 
will  relieve  these  cases;  but  nux  vomica,  in  five-minim  doses  of  the 
tincture,  taken  a  few  minutes  before  meals  is  to  be  preferred.  In 
the  treatment  of  flatulence  it  must  never  be  forgotten  to  direct  the 
patient,  as  far  as  possible,  to  abstain  from  those  kinds  of  food 
prone  to  fermentation.  Sugar  and  starchy  foods  must  be  avoided 
or  taken  sparingly,  and  thin  well-browned  toast,  on  account  of 
the  carbonization  of  its  surface,  may  be  substituted  for  bread. 
The  meals  should  be  very  moderate,  the  food  well  masticated,  and 
drinking  postponed  till  the  meal  is  nearly  finished,  or,  still  better, 
till  an  hour  after  its  completion.  Tea  is  very  obnoxious  to  flatulent 
patients. 

Most  of  the  charcoal  passes  away  with  the  fseces,  though  a  little, 
it  is  stated,  finds  its  way  into  the  blood  and  lymphatics. 

Wood  is  preferable  to  animal  charcoal  for  internal  use.  It  is 
often  advantageously  mixed  with  an  equal  quantity  of  bismuth, 
when  flatulence  is  combined  with  acidity  and  pain. 
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CARBONIC  ACID. 

It  is  asserted  that  this  gas  applied  to  the  eye  relieves  the  pain  and 
photophobia  of  scrofulous  ophthalmia,  and  that  injected  up  the 
vagina  it  eases  the  pain  of  ulceration  of  the  os  uteri  and  of  cancer 
and  neuralgia  of  the  uterus.  According  to  Sir  J.  Simpson,  the  in- 
halation of  this  gas  is  serviceable  in  chronic  bronchitis,  asthma, 
and  irritable  cough. 

Carbonic  acid  gas  is  generally  employed  dissolved  in  water. 
Natural  waters  containing  a  large  quantity  of  carbonic  acid  are 
used  externally  in  chronic  gout,  chronic  rheumatism,  and  many 
chronic  affections.  Carbonic  acid  is  an  excitant  of  the  skin,  pro- 
ducing tingling,  redness,  a  sensation  of  warmth,  and  increasing 
the  flow  of  the  perspiration ;  but  after  a  time  the  gas  acts  in  some 
measure  as  an  anaesthetic,  lessening  the  sensibility  of  the  skin,  and 
removing  or  diminishing  pain. 

Carbonic  acid  water  is  employed  in  painful  and  irritable  conditions 
of  the  stomach.  It  eases  pain,  and  checks  vomiting.  It  is  an  ex- 
cellent addition  to  milk,  which  will  then  be  generally  retained 
though  previously  rejected. 

Lime-water  and  milk  may  be  profitably  substituted  for  milk  and 
carbonic  acid  water  in  diarrhoea  with  irritability  of  the  stomach ; 
but  in  case  of  constipation  carbonic  acid  water  and  milk  is  much  to* 
be  preferred. 


SULPHUR. 

Sulphur  dusted  on  the  skin  produces  no  effect,  but  mixed  with 
lard,  or  other  unctuous  substances,  and  rubbed  in,  it  excites  a  slight 
degree  of  inflammation  ;  hence  sulphur  ointment  has  been  used  to 
stimulate  indolent  sores  to  a  healthier  and  more  healing  condition  ; 
but  for  such  a  purpose  more  efficient  agents  have  superseded  sul- 
phur ointment,  which  is  now  almost  entirely  restricted  to  the  cure 
of  itch.  The  object  is  to  destroy  the  insect  {acarus  scabiet)  and  its 
ova,  for  it  is  on  the  presence  of  this  animal  that  itch  depends;  and 
a  knowledge  of  the  habits  of  the  acarus  and  its  ova  suggests  the 
means  best  calculated  to  effect  this  purpose.  The  female  as  soon 
as  impregnated,  burrows  obliquely  under  the  skin,  and  day  by  day 
deposits  her  eggs  till  she  dies.     The  male  remains  a  wanderer 
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on  the  surface,  and  is  easily  attacked  and  killed  by  the  ointment. 
To  reach  and  destroy  a  female  and  her  eggs,  it  is  necessary  to 
break  up  the  burrows  where  these  lie  concealed,  and  to  lay  them 
bare  to  the  destructive  action  of  the  sulphur.  The  destruction  of 
the  burrows  is  easily  affected  by  the  liberal  use  of  soap  and  water, 
which  removes  the  superficial  and  dead  cuticle,  and  exposes  the 
animal  and  its  ova. 

Various  methods  of  sulphur  treatment  are  in  use,  but  it  is  suffi- 
cient here  to  record  only  a  few. 

M.  Hardy  claims  that  his  method  will  cure  in  four  hours.  He 
first  subjects  the  body  for  half  an  hour  to  a  friction  of  soft  soap,  to 
cleanse  the  skin  and  lay  bare  the  burrows.  Then  follows  a  warm 
bath  of  an  hour's  duration,  meanwhile  the  skin  is  well  rubbed  to 
complete  the  destruction  of  the  burrows.  Then  the  skin  is  well 
nibbed  all  over — except  the  head  and  face,  unless  in  the  rare  in- 
stances when  these  parts  are  attacked — with  an  ointment  composed 
of  two  parts  of  sulphur,  one  of  carbonate  of  potash,  and  eight  of 
lard. 

This  rather  severe  method  not  unfrequenly  irritates  and  chaps 
the  skin,  and  is,  therefore,  inadvisable  for  delicate  skins,  especially 
if  much  eczema  or  inflammation  is  present,  affections  which  this 
vigorous  treatment  would  undoubtedly  much  aggravate. 

It  is  often  sufficient  to  treat  vigorously  only  certain  parts  of  the 
body  where  the  rash  is  most  apparent,  and  to  apply  the  ointment 
to  other  parts  in  milder  manner. 

If  the  skin  is  delicate,  much  irritated,  or  inflamed,  a  mild  soap 
may  be  substituted  for  soft  soap,  and  an  ointment,  without  alkali 
and  with  less  sulphur,  while  the  time  of  the  applications  should  be 
shortened,  and  instead  of  one  continuous  severe  application,  the 
several  washings  and  inunctions  should  be  repeated  on  successive 
nights.    The  ointment  should  be  left  on  all  night. 

The  simple  ointment  of  the  Pharmacopoeia,  little  irritating  to  the 
skin,  containing  no  potash  or  other  alkali,  is  in  most  instances  suffi- 
cient to  cure  itch  in  three  days.  The  patient  should  be  directed  to 
take  a  nightly  warm  bath,  and  to  rub  the  skin  with  soap,  bland  or 
strong,  according  to  the  condition  of  the  skin.  After  wiping  the 
body  thoroughly  dry,  the  ointment  is  to  be  well  applied  to  the  skin 
by  the  fireside,  just  before  bedtime,  and  to  be  washed  off  on  the 
following  morning. 

The  irritation  set  up  by  the  parasite  and  its  eggs  excites  some 
times  more  or  less  eczema  and  impetigo.  The  treatment  adapted 
to  cure  the  itch  would  certainly  aggravate  these  accompanying 
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eruptions.  To  avoid  such  a  complication,  Hebra  recommends  a 
milder  ointment  of  a  different  composition ;  namely  chalk,  4  oz., 
sulphur  and  prepared  tar,  each  6  oz.,  common  soap  and  lard,  each 
a  pound,  the  various  constituents  in  this  preparation  each  serving-  a 
distinct  purpose.  The  chalk  helps  mechanically  to  remove  the 
dead  cuticle  and  to  break  up  the  burrows ;  the  tar  serves  the  two- 
fold purpose  of  diluting  the  sulphur  and  acting  beneficially  on  the 
eczema,  while  the  soap  and  lard  further  effect  the  dilution  of  the 
sulphur;  and  the  soap,  by  virtue  of  its  alkali,  checks  the  weeping 
from  the  red,  raw,  eczematous  eruption.  This  ointment,  accom- 
panied with  the  use  of  the  warm  bath,  is  employed  twice  a  day, 
and  cures  completely  in  three  days. 

After  the  itch  is  cured,  it  often  happens  that  the  mildest  oint- 
ments excite  and  increase  the  eczema  and  other  eruptions  produced 
by  the  scabies,  hence  it  is  inadvisable  to  continue  the  use  of  such 
unguent  for  many  days.  On  withholding  this  treatment,  the  rashes 
produced  by  the  scabies  will  frequently  disappear  at  once.  After 
the  course  the  patient  must  put  on  an  entire  change  of  linen, 
and  the  soiled  clothes  should  either  be  boiled  in  water,  or  heated 
in  an  oven,  at  a  temperature  above  212°  Fah.,  in  order  to  destroy 
the  animals  and  ova  that  may  be  concealed  in  the  linen. 

Some  maintain  that  the  sulphur  of  the  ointment  plays  no  part  in 
the  destruction  of  the  parasites,  but  that  the  fatty  matters,  by  ob- 
structing- their  breathing  pores,  suffocate  and  so  destroy  them* 
This  opinion  seems  to  be  erroneous,  a  sulphur  ointment  being  far 
more  effectual  than  an  ointment  of  simple  fat.  Sulphuretted  hydro- 
gen destroys  lice,  and  some  suppose  that  this  gas  is  the  efficient 
insecticide  in  destroying  the  developed  itch  insect  by  the  conver- 
sion of  the  sulphur. 

Except  in  rare  cases,  the  ointment  need  not  be  applied  to  the 
head  and  face,  for,  in  this  country,  these  parts  are  not  often  af- 
fected. The  disagreeable  odour  of  the  ointment  may  be  in  part 
concealed  by  the  addition  of  otto  of  roses  or  other  frag-rant  sub- 
stances. 

To  avoid  the  disagreeable  odour  and  irritating-  effect  of  sulphur, 
many  dermatologists  substitute  storax,  which  is  said  to  be  just  as 
effectual. 

The  complexion  of  young  women,  in  whom  the  menstrual  flow  is 
disordered,  is  sometimes  spoiled  by  numerous  small  elevations  or 
pimples,  scarcely  or  not  at  all  reddened,  and  sometimes  a  minute 
pustule  on  the  summit  of  some  of  the  elevations  forms,  the  skin  at 
the  same  time  losing  its  healthy  transparency.    This  is  a  form  of 
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acne  perhaps,  though  unlike  that  'commonly  seen.  Sometimes  the 
eruption  appears  independently  of  menstrual  disturbance,  and, 
indeed,  may  almost  vanish  at  the  menstrual  period,  to  recur  "when 
it  has  ceased.  This  eruption  may  last  months,  or  even  years, 
greatly  to  the  patient's  annoyance.  It  will,  however,  generally 
yield  to  the  application,  twice  or  three  times  daily,  of  the  following 
lotion : — Sulphur  a  drachm ;  glycerine  an  ounce ;  rose-water,  half 
a  pint.  This  lotion  speedily  benefits  the  eruption  even  when  for 
years  it  has  remained  uninfluenced  by  other  treatment.  Acne  may 
be  treated  in  the  same  way. 

An  ointment  composed  of  two  drachms  of  hypochlorite  of  sulphur 
and  an  ounce  of  simple  ointment,  or  especially  iodide  of  sulphur 
ointment,  is  very  useful  in  the  severer  forms  of  acne  (see  Sulphides.) 
They  should  be  applied  twice  daily.  Where  acne  indurata  is  ac- 
companied by  much  acne  punctata,  frequent  washing  with  plenty 
of  soap  and  warm  water  will  assist  the  action  of  these  applications. 
In  genuine  prurigo.  Dr.  Anderson  applies  night  and  morning  an 
ointment  composed  of  an  ounce  of  sulphur,  six  drachms  of  liquid 
tar,  and  four  ounces  of  benzoated  lard. 

Being  quite  insoluble  in  any  of  the  fluids  of  the  mouth,  sulphur 
possesses  no  taste;  but  as  it  often  contains  a  small  quantity  of 
either  sulphurous  acid  or  of  a  sulphide,  it  may  partake  of  the  fla- 
vour of  these  substances.  It  undergoes  no  change  in  the  stomach, 
and  in  no  way  affects  the  mucous  membrane  of  this  organ. 

In  the  intestines,  however,  the  case  is  quite  otherwise.  Here  in 
ordinary  doses,  sulphur  causes  rumbling,  slight  colickly  pains 
followed  in  a  short  time  by  a  softened  evacuation,  sometimes  soon 
repeated.  From  the  occurrence  of  colic,  and  the  semi- solid  con- 
dition of  the  motions,  it  is  generally  held  that  sulphur  acts  only 
slightly  on  the  mucous  membrane,  but  purges  chiefly  by  exciting 
contractions  of  the  muscular  coat  of  the  intestines.  From  the 
mildness  of  its  operation  it  is  ranked  among  the  laxatives.  The 
precipitated  sulphur,  being  more  finely  divided  than  the  sublimed, 
acts  more  surely  and  effectually  as  a  purgative. 

The  too  prolonged  use  of  sulphur  excites  a  catarrhal  state  of  the 
mucous  membrane,  and  impairs  digestion. 

Sulphur  is  a  useful  purgative  in  piles  and  fissure  of  the  anus, 
when  it  is  needful  to  maintain  the  motions  in  a  soft  and  yielding 
state,  so  that  the  passage  may  not  be  irritated  and  pained  by  hard 
difficult  stools.  It  is  also  employed  in  stricture  of  the  rectum.  In 
habitual  or  obstinate  constipation  it  often  succeeds  after  the  failure 
of  other  remedies.    The  compound  liquorice  powder  of  the  Ger- 
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man  codex,  which  is  preferable  to  that  of  the  British  Pharma- 
copoeia, or  ten  grains  of  sulphur  mixed  with  confection  of  senna 
are  convenient  forms.  Compound  liquorice  powder  contains  both 
sulphur  and  senna,  and  is  not  disagreeable.  Dr.  George  Bird 
tells  me  that  children  like  it,  and  that  for  them  it  is  an  excellent 
purgative.  The  dose  for  adults  is  one  to  two  teaspoonfuls  stirred 
in  a  little  water  or  milk.  Apart  from  its  softening  effect  on  the 
motions  sulphur  exerts  a  beneficial  action  on  the  rectum  in  pro- 
lapsus and  in  piles.  A  morning  dose  of  five  to  ten  grains  of  sul- 
phur mixed  in  a  drachm  of  confection  of  senna,  is  a  very  useful 
laxative  in  piles. 

What  changes  does  sulphur  undergo  in  the  body,  and  in  what 
way  does  this  drug  act  as  a  purgative  ? 

It  has  been  suggested  that  some  of  the  sulphur  becomes  dissolved 
in  the  fat  it  meets  with  in  the  intestines,  and  thus  blended,  is  in  a 
fit  condition  to  act  both  as  a  purgative  and  to  pass  into  the  blood ; 
but  the  fact  that  when  sulphur  is  administered  simultaneously  with 
much  fat,  the  quantity  of  sulphur  in  the  urine  is  not  increased,  ren- 
ders this  explanation  improbable. 

Some  of  the  sulphur,  undoubtedly,  is  converted  into  a  sulphide 
by  the  action  of  the  alkali  of  the  bile ;  for  after  the  ingestion  of 
sulphur,  the  gas  generated  in  the  intestines  contains  not  only  a 
considerable  quantity  of  sulphuretted  hydrogen,  but  much  of  the 
gas  is  given  off  by  the  skin,  to  the  extent  even  of  tarnishing  metal 
articles  worn  about  the  person.  Sulphur  acts  as  a  purgative 
through  conversion  into  a  sulphide,  and  by  virtue  of  the  same 
change  it  is  enabled  to  enter  the  blood,  a  view  supported  by  the 
fact  that  sulphides  act  in  the  same  way  as  sulphur.  Yet  a  portion 
in  the  form  of  fine  particles,  probably  passes  through  the  walls  of 
the  intestines  undissolved,  though  the  quantity  so  conveyed  is  un 
doubtedly  very  small. 

The  action  of  sulphur  on  the  physical  or  chemical  constitution  of 
the  blood  is  at  present  unknown.  It  has  been  said  to  produce  sali- 
vation occasionally,  in  persons  who  had  previously  taken  mercury. 
It  is  generally  held  that  it  excites  an  increased  secretion  from  the 
mucous  membrane  of  the  air-passages  of  healthy  persons,  although 
this  is  denied  by  Buchheim.  Graves  and  other  authorities,  strongly 
recommended  sulphur  in  doses  of  from  five  to  ten  grains,  repeated 
three  or  four  times  a  day  in  severe  chronic  bronchitis,  with  abun- 
dant discharge,  especially  when  accompanied  by  constitutional 
debility.  It  is  said  to  lessen  the  secretion,  and  to  render  its  expul- 
sion easier. 
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It  is  said  to  increase  both  the  frequency  and  force  of  the  heart's 
contractions,  and  to  promote  the  flow  of  perspiration ;  but  these 
assertions  greatly  need  confirmation. 

It  is  believed  that  the  application  of  sulphur  to  the  skin  will  re- 
lieve the  pain  of  chronic  rheumatism  and  sciatica;  but,  as  in 
applying  the  sulphur  it  is  generally  recommended  to  envelope  the 
affected  limbs  in  soft  flannel,  it  is  difficult  to  discriminate  to  what 
extent  relief  is  attributable  to  the  flannel. 

It  is  said  that  the  internal  administration  of  sulphur  is  service- 
able in  chronic  eruptions  of  the  skin  of  the  dartrous  family,  as 
acne,  psoriasis,  impetigo,  and  eczema. 

Most  of  the  sulphur  taken  into  the  stomach  escapes  with  the 
faeces ;  while  part  of  that  which  enters  the  blood,  becoming  oxi- 
dized, appears  in  the  urine  as  a  sulphate,  or  one  of  the  lower 
oxides  of  sulphur.  The  sulphuretted  hydrogen,  from  its  great 
volatility,  escapes  in  some  measure  by  the  lungs  and  skin,  and  oc- 
casionally with  the  milk,  and  by  the  urine. 

It  is  said  that  a  portion  of  the  ingested  sulphur  passes  through 
the  system  and  is  separated  by  the  kidneys  in  the  uncombined 
state.  Sulphur  produces  no  change  in  the  quantity  of  the  consti- 
tuents of  the  urine,  with  the  exception  of  the  sulphur  compounds, 
which  it  augments. 

Sulphur  may  be  conveniently  administered  in  milk. 


THE  SULPHIDE  OF  POTASSIUM,  SODIUM,  AMMONIUM, 

AND  CALCIUM. 

Many  natural  waters  contain  one  or  more  of  these  substances. 
Sulphurous  waters  are  found  at  Harrogate,  Barfeges,  &c.  They 
have  a  characteristic  odour  like  that  of  rotten  eggs. 

The  three  first  substances  are  freely  soluble,  the  last  is  very 
scantily  soluble  in  water. 

Strong  solutions  of  these  soluble  salts  excite  active  inflammation 
of  the  skin ;  weak  solutions  stimulate  the  skin,  augment  its  supply 
of  blood,  and  increase  perspiration. 

Baths  containing  these  substances  are  very  useful  in  the  chronic 
forms  of  some  skin  diseases,  as  psoriasis,  eczema,  and  lichen; 
likewise  in  chronic  rheumatism,  chronic  gout,  and  chronic  lead 
poisoning.  In  these  diseases  the  natural  sulphurous  waters  are 
largely  used  as  baths ;  but  in  eczema  and  psoriasis  care  must  be 
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taken  not  to  employ  them  till  the  subsidence  of  the  acute  stage, 
otherwise  they  will  greatly  aggravate  the  rash.  Obstinate  forms 
of  these  skin  diseases,  rebellious  to  other  treatment,  often  yield  to 
sulphide  baths. 

It  has  been  attempted  to  explain  the  efficacy  of  sulphurous  baths 
in  cases  of  chronic  lead  poisoning,  by  the  assumption  that  they 
eliminate  the  lead  with  the  sweat.  Under  the  use  of  these  baths, 
the  skin,  it  is  said,  becomes  covered  with  innumerable  black  points 
of  sulphide  of  lead  ;  but  in  fact  the  lead  thus  blackened  has  been 
deposited  on  the  skin  from  external  sources,  not  eliminated  with 
the  perspiration.  This  objection,  however,  is  met  by  the  assertion 
that  if  a  lead-poisoned  patient  carefully  abstains  from  all  contact 
with  lead,  yet,  as  often  as  he  uses  a  sulphurous  bath,  his  body  still 
becomes  blackened  time  after  time.  On  theoretical  grounds  it  is 
hard  to  understand  how  this  metal  can  be  eliminated  with  the  per- 
spiration ;  but  for  the  further  consideration  of  this  point  we  must 
refer  our  readers  to  the  section  on  lead. 

The  use  of  these  baths  at  a  very  high  temperature  will  often 
restore  a  considerable  degree  of  suppleness  to  joints  distorted  and 
stiffened  by  chronic  rheumatoid  arthritis.  Yet  as  other  baths  of 
like  temperature  appear  to  do  equal  good,  it  is  difficult  to  say 
whether  the  sulphides  play  any  part  in  the  beneficial  results,  al- 
though it  is  true  there  is  a  wide-spread,  and  perhaps  well-grounded, 
belief  in  their  efficacy. 

A  very  efficient  application  to  cure  itch  is  made  in  the  following 
way  : — Boil  one  part  of  quicklime  with  two  of  sublime  sulphur  in 
ten  parts  of  water,  until  the  sulphur  and  lime  combine;  let  the 
solution  stand,  and  afterwards  decant  the  clear  part.  Metal  ves- 
sels should  not  be  used  in  its  preparation.  After  the  patient  has 
bathed  and  wiped  himself  dry  the  liquid  solution  is  to  be  painted 
over  the  body.  This  application  is  rather  irritating,  and  sometimes 
produces  a  roughness  of  the  skin,  which  may  continue  some  time. 
Dr.  Bourguignon,  who  introduced  this  plan,  claims  that  it  will  cure 
in  half  an  hour.     (See  Sulphur), 

The  sulphides  are  in  part  decomposed  by  the  acids  they  en- 
counter in  the  stomach,  giving  rise  to  disagreeable  eructations  of 
sulphuretted  hydrogen  gas. 

The  sulphides  in  small  doses  excite  a  sensation  of  warmth  at  the 
epigastrium,  but  in  excessive  doses  they  produce  active  inflamma- 
tion in  the  digestive  canal,  with  the  customary  symptoms. 

Small  doses  act  as  a  slight  irritant  to  the  intestines,  and  deter- 
mine gentle  relaxation  of  the  bowels.    It  is  supposed  that  sulphur 
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acts  as  a  purgative,  by  its  conversion  into  a  sulphide  throug-h  the 
agency  of  the  alkali  of  the  bile. 

In  cases  of  poisoning  by  certain  metallic  salts,  the  sulphides  are 
employed,  as  they  precipitate  the  metal  in  the  form  of  an  insoluble 
sulphide,  and  so  render  it  harmless.  There  is  danger,  however,  of 
giving  the  sulphide  in  too  large  a  quantity,  since  in  its  turn  it  might 
itself  excite  inflammation  of  the  stomach ;  wherefore  sulphide  of 
iron  is  generally  preferable  to  the  alkaline  sulphides. 

The  effect  of  the  sulphides  on  the  blood  after  absorption  into  that 
fluid  is  at  present  unascertained. 

Persons  habitually  breathing  air  impregnated  with  sulphuretted 
hydrogen  are  certainly  prone  to  suffer  from  great  anaemia,  and  the 
gas  appears  to  cause  much  functional  depression. 

Taken  in  over-doses  the  sulphides  produce  insensibility  and 
speedy  death.  It  has  been  doubted,  however,  whether  this  result 
is  not  due  to  the  action  of  these  substances  on  the  stomach  itself, 
and  not  to  their  absorption  into  the  blood  and  conveyance  to  the 
nervous  centres ;  for  it  appears  from  Bernard's  experiments,  that 
sulphuretted  hydrogen  injected  into  a  vein  is  so  quickly  eliminated 
by  the  lungs  that  the  arterial  blood  is  uncontaminated  by  this  gas, 
and  consequently  the  nervous  centres  cannot  be  affected  by  it. 

These  substances,  in  certain  troublesome  diseases,  often  yield 
striking  results. 

This  group  of  remedies  influences  the  suppurative  process  in  a 
marked  and  manifest  manner. 

Thus  the  common  case  of  a  sore,  discharging  a  thin,  watery, 
unhealthy  ichor,  will  speedily  undergo  a  healthy  change  under  the 
administration  of  sulphides  of  calcium,  the  discharge  becoming  at 
first  more  abundant,  afterwards  diminishing,  and  throughout  con- 
tinuing thicker  and  healthier,  with  all  the  characters  indeed  of 
'Maudable"  pus. 

The  sulphides  appear  to  me  to  possess  the  property  of  prevent- 
ing and  arresting  suppuration.  Thus  in  inflammation  threatening 
to  end  in  suppuration  they  reduce  the  inflammation,  and  avert  the 
formation  of  pus.  This  effect  for  instance,  is  manifested  by  the 
action  of  the  local  application  of  sulphur  compounds  in  acne  in- 
durata,  a  subject  to  be  dealt  with  further  on,  more  in  detail. 

After  the  formation  of  pus,  the  influence  of  this  group  on  the 
suppuration  process  is  still  more  conspicuous ;  then  the  sulphides 
hasten  maturation  considerably,  whilst  at  the  same  time  they 
diminish  and  circumscribe  the  inflammation,  promote  the  passage 
of  the  pus  to  the  surface,  and  the  evacuation  of  the  abscess.    Their 
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eSc2LCj  may  be  firequently  demonstntXed  in  cases  of  the  following- 
kind.    An  nnhealtfay  child,  from  six  to  tvdve  months  old,  periiaps 
in  the  course  of  measles  or  scarlatina  is  tiie  subject  of  a  sli^t  sore- 
throat,  which  i^odnces  behind  the  angle  of  die  jaw  considerable 
enlargement  of  die  glands,  and  die  swelling;  of  stony  hardness, 
may  be  lar>^e  enough  to  intofere  with  swallowing,  and  even  to 
posh  the  head  on  one  sde.    Very  deep-seated  suppuration  takes 
place,  and  for  a  long-  time  there  is  neither  redness  of  the  skin  nor 
fioctoatioa,  and  die  pas  very  sk>wly  makes  its  way  to  the  surfiaice, 
so  that  a  fortnight,  three  weeks,  or  even  a  month  may  elapse  be- 
fore the  abscess  bursts,  or  is  fit  to  be  opened,  when  a  deep  hole  is 
left,  with  considerable  indurations  aroond  it.    So  great  are  the 
pain  and  consdtadonal  disturbance  that  the  child  sometimes  dies ; 
and  even  if  this  fatality  be  averted,  the  deep  disdiarging  hole  heals 
very  slowly  owing  to  the  indurated  and  unhealthy  state  of  the  ad- 
jacent tissues^    Now,  in  such  a  testing-  case,  if  we  give  a  t^ith  of  a 
grain  of  sulphide  of  calcium,  mixed  with  a  grain  of  sugar  of  milk, 
every  hour  or  two,  the  results  are  most  striking.    The  pain  and 
constitutional  <fistnrbance  begin  to  diminish,  the  swelling  becomes 
smaller^  the  pus  readies  the  surface  in  four  or  five  days,  leaving 
when  it  is  evacuated  a  benign  wound  which  quickly  heals.    The 
effects  of  these  remedies  are  equally  conspicuous  in  mammary  ab- 
scesses, although  in  rare  instances  they  appear  temporarily  to  in- 
crease the  pain — a  fact  which  seems  sometimes  to  hold  good  with 
respect  to  boils,  though  as  a  rule  the  pain  is  speedily  mitigated. 
Singular  to  say,  I  have  found  these  remedies  mudi  less  useful  in 
forwarding  the  maturation  and  expulsion  of  pus  in  indolent  buboes; 
but  in  such  cases  my  experience  of  the  sulphides  has  been  but 
small. 

It  may  be  urged  that  it  is  difficult  to  imagine  how  these  remedies 
can  produce  effects  so  different  and  apparently  opposite  as  the  dis- 
persion of  inflammation  in  one  case,  and  the  expulsion  of  pus  in 
another;  poultices,  however,  and  hot  fomentations  both  subdue 
inflammation  and  prevent  suppuration,  and  in  other  cases  consi- 
derably hasten  the  evacuation  of  pus. 

In  boils  and  carbuncles  these  remedies  yield  excellent  results. 
A  tenth  of  a  grain  of  sulphide  of  calcium,  given  hourly  or  every 
two  or  three  hours,  will  generally  prevent  the  formation  of  fresh 
boils,  while  it  lessens  the  inflammation  and  reduces  the  area  of 
existing  boils,  and  quickly  liquefies  the  core,  so  that  it  separates 
much  more  speedily,  thus  considerably  curtailing  the  course  of  the 
boil.    Where  the  skin  is  not  yet  broken,  and  the  sIow>  separating 
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core  not  yet  exposed,  the  sulphides  often  convert  the  boil  into  an 
abscess,  so  that  on  bursting,  pus  is  freely  discharged  and  the 
wound  at  once  heals ;    or  if  the  centre  of  the  hardened  swollen 
tissues  is  not  yet  dead,  the  pustule  dries  up,  the  inflammation  sub*    ^ 
sides,  and  a  hard  knot  is  left  which  disappears  in  a  few  days  with- 
out the  formation  of  a  core,  and  without  any  discharge.    These 
remedies  meanwhile  improve  the  general  health,  removing  that 
debility  and  malaise  ordinarily  so  markedly  associated  with  boils 
and  carbuncles.    In  some  cases,  however,  as  in  the  deep-seated 
boils  and  abscesses  of  diabetes,  they  are  less  efficacious.    In  car- 
buncles the  sulphides  will  generally  be  found  equally  serviceable, 
melting,  as  it  were,  the  core  into  healthy  pus,  and  so  quickly  ex- 
pelling the  dead  and  otherwise  slow-separating  tissue.    Belladonna 
applied  over  abscesses  and  carbuncles,  reduces  inflammation  and 
allays  pain.    The  skin  should  be  thickly  smeared  with  equal  parts 
of  belladonna  and  glycerine,  and  over  this  a  poultice  should  be 
applied  and  the    smearing  renewed  each    time  the  poultice  is 
changed.    Poultices,  however,  being  liable  to  bring  out  a  fresh 
crop  of  boils,  it  is  well  to  smear  belladonna  ointment  some  dis- 
tance round  but  not  over  the  boil,  and  then  to  apply  a  poultice,  the 
greasy  application  thus  protecting  the  neighbouring  tissues.    Or, 
still  better,  apply  a  belladonna  or  opium  plaster  on  leather,  with  a 
hole  the  size  of  the  boil,  around  the  swelling,  and  through  the 
opening  smear  glycerine  and  belladonna,  covering  all  with  a  small 
poultice.    The  leather  plaster  efficiently  protects  the  surrounding 
skin,  and  averts  the  production  of  fresh  boils.    I  have  thought  it 
worth  while  to  point  out  these  useful  accessory  plans  of  protecting 
the  boil ;  but  it  is  scarcely  necessary  to  observe  that  whilst  investi- 
gating the  effects  of  sulphides  I  have  employed  them  alone,  or  at 
most  sometimes  using  only  a  poultice.    Indeed,  the  effect  of  sul- 
phides on  boils  is  so  excellent  and  prompt  that  external  applica- 
tions are  generally  unnecessary,  though  of  course  they  are  required 
in  the  treatment  of  carbuncles.     Sulphides  should  be  continued  till 
the  discharge  has  nearly  ceased,  and  till  stimulating  applications 
are  needed,  when  tonics  must  replace  sulphides. 

The  good  effects  of  sulphides  are  conspicuous  in  certain  scrofu- 
lous sores  not  uncommonly  seen  in  children.  Scrofulous  children 
during  the  first  few  months  are  sometimes  subject  to  indolent  ab- 
scesses in  the  cellular  tissue  which  run  a  very  slow  course.  At  first 
only  small  hard  substances  are  observable,  no  larger  than  a  pea, 
under  the  skin,  which  is  of  natural  colour,  and  movable  over  them. 
The  small  substances  next^  suppurate  and  gradually  enlarge,  the 
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skin  becomes  adherent,  and  changes  in  colour  to  red  or  even  violet, 
while  the  smaller  vessels  in  their  neighbourhood  sometimes  become 
enlarged  and  even  varicose.  The  tumours  may  attain  the  size  of  a 
florin,  and  when  maturated  feel  soft  and  boggy.  After  a  time  a 
small  circular  opening  appears,  not  larger  perhaps  than  a  pin's 
head,  through  which  escapes  a  thin  unhealthy  pus.  If  deep-seated, 
as  on  the  buttocks,  or  occurring  in  fat  children,  there  may  be  very 
little  or  no  discoloration  of  the  skin.  The  chief  noticeable  char- 
acter, then,  is  the  small  sharply-cut  opening,  as  if  a  piece  had  been 
punched  out.  These  formations  follow  one  another,  and  may  con- 
tinue to  distress  the  child  for  months  or  years.  In  mild  cases  a 
few  only  may  form,  whilst  in  severe  cases  there  may  be  at  one 
time  ten  or  a  dozen  in  different  stages  of  development.  When 
they  heal  they  leave  a  white,  sharply-defined,  but  not  deeply-de- 
pressed scar.  Now  this  troublesome  and  pertinacious  condition 
will  give  way  speedily  to  the  administration  every  hour  or  two  of  a 
tenth  or  twentieth  of  a  grain  of  sulphide  of  calcium.  The  forma- 
tion of  new  nodules  is  at  once  checked,  for  a  fresh  one  rarely 
now  makes  its  appearance,  although  for  months  or  years  the  child 
may  have  been  infested  with  successive  crops ;  many  of  the  ab- 
scesses, especially  in  a  very  early  stage  of  development,  dry  up 
and  disperse,  others  generally  speedily  maturate  and  discharge 
their  contents,  the  thin  and  unhealthy  pus  becoming  creamy  and 
''laudable;'*  the  abscesses  already  in  an  open  state  improve,  the 
pus  becoming  healthier,  and  the  wounds  healing  quickly. 

In  some  cases,  in  addition  to  these  subcutaneous  formations,  the 
bones  likewise  become  affected.  The  phalangeal  bones  of  the 
hand  are  most  frequently  attacked,  though  not  uncommonly  the 
metacarpal,  and  more  rarely  the  metatarsal.  Where  the  phalan- 
geal bones  are  affected,  one  or  several  of  the  fingers  become 
nodose.  For  a  long  while  the  skin  remains  pale  and  freely  mov- 
able, but  then  suppuration  ensues,  the  swelling  increases,  the  skin 
becomes  red  and  painful,  and,  after  a  time,  slowly  softens  at  one 
point,  remaining  boggy  for  a  considerable  period  before  the 
abscess  opens  naturally.  Then  generally  a  little  bone  separates,, 
or  in  bad  cases  the  whole  of  the  shaft  comes  away,  leaving  the 
epiphyses  behind.  When  an  opportunity  occurs  to  examine  these 
bones  before  suppuration  sets  in,  the  shaft  is  found  considerably 
enlarged,  very  pale,  and  the  cancellous  structure  infiltrated  with  a 
straw-coloured  firm  substance,  whilst  the  epiphyses  and  their  car- 
tilages are  healthy.  Even  in  these  severe  cases  the  sulphides  will 
benefit  considerably ;   thus  before  suppuration  has  set  in,  or  whilst 
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it  has  made  little  way,  they  often  remove  the  swellings,  though 
large  doses  may  be  required.  After  much  suppuration,  the  good 
effects  of  sulphides  depend  in  a  great  measure  on  the  amount  of 
the  disease  of  the  bone.  If  the  whole  shaft  becomes  necrosed,  of 
course  the  sore  will  not  heal  till  the  bone  has  been  got  rid  of;  but 
suppuration  often  occurs  and  yet  but  little,  or  perhaps  none,  of  the 
bone  dies.  In  such  a  case  the  sulphides  hasten  the  expulsion  of 
the  pus ;  and  when  the  skin  is  already  broken,  they  improve  the 
character  of  the  wound  and  the  discharge,  and  heal  the  sore, 
leaving  a  sunken  scar  adherent  to  the  bone,  whilst  the  finger 
slowly  assumes  its  natural  proportions.  The  sulphides  similarly 
affect  large  indolent  abscesses  on  the  back  of  the  hands  or  on  the 
feet.  Whilst  thus  influencing  locally  strumous  formations  and 
abscesses  these  remedies  improve  the  child's  health,  which  perhaps 
had  failed  before  in  spite  of  cod-liver  oil  and  steel  wine.  That  the 
improvement  is*  due  to  the  sulphide  is  shown  by  the  fact  that  the 
amendment  occurs  when  this  drug  only  is  administered.  Some- 
times, instead  of  improving  the  general  health,  sulphides  produce 
marked  anaemia,  due,  I  think,  to  the  administration  of  too  large  a 
dose.  On  prematurely  discontinuing  the  sulphide,  fresh  forma- 
tions are  apt  to  appear,  especially  on  the  occurrence  even  of  a 
slight  illness ;  indeed  a  severe  illness  will  often  excite  a  few  fresh 
abscesses,  in  spite  of  the  sulphides. 

In  suppurating  scrofulous  glands  in  the  neck,  the  sulphides 
appear  to  me  to  exercise  a  very  beneficial  influence  by  hastening 
the  elimination  of  the  pus,  and  subsequently  the  cheesy  scrofulous 
matter.  After  the  abscesses  have  burst,  and  continue  to  slowly 
discharge  a  scanty,  unhealthy  pus,  and  when  the  edges  of  the 
sores  have  become  much  thickened  and  indurated,  the  sulphides 
render  the  discharge  more  abundant,  thick,  creamy,  and  healthy, 
considerably  hasten  the  evacuation  of  the  scrofulous  matter  which 
prevents  the  healing  of  the  wound,  and  at  the  same  time  soften  the 
round  indurated  edges,  so  that  the  sore  heals  much  more  speedily. 
If  small  doses  appear  to  affect  these  sores  inadequately,  larger 
doses,  as  half  a  grain  or  a  grain,  should  be  given  several  times  a 
day,  or  even  every  two  hours.  I  need  hardly  say  that  to  compass 
the  results  described  the  treatment  must  be  continued  several 
weeks,  for  when  the  sores  have  been  discharging  perhaps  for 
months  or  even  years,  it  is  vain  to  expect  much  amendment  in  a 
few  days. 

The  topical  effect  of  sulphur  ointment,  or  of  an  ointment  of  the 
hypochlorite  of  sulphur,  or,  still  better,  of  the  iodide  of  sulphur  of 
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the  Pharmacopoeia,  is  very  marked  on  acne  indurata  and  acne 
rosacea.  Here,  again,  according*  to  the  stage  of  the  eruption  the 
effects  are  twofold,  and  even  opposed.  If  applied  at  the  very 
commencement  of  the  eruption,  as  soon  as  the  little  hard  knot  is 
felt  under  the  skin,  the  ointment  arrests  further  development  and 
quickly  dissipates  the  hardness.  For  instance,  if  smeared  over  the 
hardness  just  before  going  to  bed,  scarcely  any  induration  will  be 
felt  in  the  morning,  though  after  a  time,  perhaps  from  exercise,  or 
the  irritation  from  washing,  much  of  the  hardness  may  return,  to 
be  again  removed  by  a  renewed  application  of  the  ointment,  so 
that  in  two,  or  at  most  three  days,  it  will  completely  disperse  a 
papula  which  threatened  to  become  of  considerable  size.  When,, 
however,  the  nodule  has  advanced  further,  and  suppuration  has  set 
in,  then  the  effect  of  the  ointment  is  much  like  that  of  sulphides 
administered  internally,  on  boils.  The  ointment  hastens  matura- 
tion, limits  the  swelling  and  hardness,  and  thus  considerably  cur- 
tails the  duration  of  the  eruption.  Nay,  further,  if  rubbed  over  the 
skin  it  appears  to  check  the  formation  of  the  acne  spots;  rubbed 
over  the  nose  and  neighbouring  parts  of  the  face  in  acne  rosacea,, 
its  effects  are  often  striking.  Not  only  does  it  act  as  in  acne 
indurata,  but  the  hardened,  swollen  tissues  become  softened  and 
reduced  to  a  more  natural  state.  I  have  found  the  iodide  of  sul- 
phur useful  likewise  in  bromic  acne ;  it  reduces  the  eruption,  or, 
at  least,  lessens  considerably  the  size  of  each  spot.  The  ointment 
should  be  thickly  smeared  over  the  eruption  of  acne  night  and 
morning. 

A  formula  adopted  by  the  author  is  a  mixture  of  much  the  same 
strength  as  the  Harrogate  waters.  Thus  I  mix  a  grain  of  the  sul- 
phide of  calcium  (the  member  of  this  group  which  I  always 
employ)  with  half  a  pint  of  water,  and  give  to  a  child  a  tea- 
spoonful  hourly.  It  is  essential  that  the  medicine  in  this  form 
should  be  compounded  daily,  since  the  salt  rapidly  becomes  oxi- 
dised and  changed  into  a  sulphate,  so  that  in  a  very  short  time 
none  of  the  sulphide  remains.  It  is  still  more  convenient  to  give 
the  sulphide  in  powder.  Dose  for  an  adult  from  one-tenth  to  one- 
half  of  a  grain  mixed  with  a  grain  or  two  of  sugar  of  milk,  taken 
hourly,  or  every  second  or  third  hour  as  the  case  may  require. 
Four  to  six  powders  daily  are  usually  sufficient.  A  child  should 
take  one-tenth  or  one-twentieth  of  a  grain,  and  the  powder  should 
be  put  upon  the  tongue  and  washed  down  with  a  draught  of  water^ 
or  a  tenth  of  a  grain  made  into  a  small  varnished  pill,  should  be 
taken  hourly. 
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It  should  be  observed  that,  in  employing  these  agents  in  baths, 
porcelain  or  wooden  vessels  must  be  used,  as  the  sulphide  attacks 
and  discolours  most  metals.  These  baths  emit  a  powerful  odour, 
very  offensive  to  some  people. 


CHLORINE  GAS. 

CHLORINE  WATER. 

CHLORINATED  SODA )         ,  ,,    .        ,  ,. 

CHLORINATED  LIME  }  ^"^  ^^^''  "^^"'"^"'- 

TmsE  substances  are  used  as  disinfectants,  antiseptics  and  deo- 
dorizers. 

This  action  depends  on  their  power  to  destroy  the  organisms 
that  produce  putrefaction,  and  those  that  produce  the  septic  poison 
or  are  themselves  the  cause  of  specific  fevers. 

Whatever  power  they  possess  in  these  respects  is  due  either  to 
chlorine  or  to  hypochlorous  acid. 

Chlorine  gas,  possessing  very  strong  chemical  affinities,  acts 
probably  by  seizing  with  avidity  upon  the  hydrogen  in  organic  and 
inorganic  substances,  thus  breaking  up  their  composition. 

Hypochlorous  acid,  which  is  given  off  abundantly  by  the  two 
last-mentioned  members  of  this  group,  is  an  active  oxidising  agent. 
It  yields  up  its  oxygen  readily,  and  is  thus  destructive  to  many 
substances ;  at  the  same  time  chlorine  gas  is  set  free,  which  in  its 
turn  acts  in  the  way  just  described. 

These  substances  are  therefore  deodorizers,  destroying  the  am- 
monias, sulphuretted  hydrogen,  and  sulphides  of  ammonium,  which 
create  the  disagreeable  odours  of  sick  rooms. 

Owing  to  its  gaseous  state,  chlorine  is  admirably  suited  as  a 
deodorizer;  it  penetrates  every  cranny  of  the  room,  searching  out 
and  destroying  noxious  and  offensive  gases. 

While  these  substances  may  be  conveniently  and  profitably  used 
as  deodorizers,  it  must  always  be  borne  in  mind  that  it  is  better  to 
prevent  bad  smells  by  free  ventilation,  and  that  chlorine  gas  itself 
has  an  odour  very  disagreeable  to  most  people.  If  these  deodo- 
rizers are  often  required  in  a  sick  room,  it  is  a  sure  sign  that  ven- 
tilation is  defective,  and  probably  that  the  nurse  is  careless. 

These  substances  are  employed  as  disinfectants,  but  the  evidence 
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in  favour  of  their  possessing  such  a  property,  although  very  gene- 
rally held  to  be  sufficient,  is  inconclusive. 

Some  infecting  matters,  it  is  true,  when  treated  with  these 
substances,  lose  their  power  to  propagate  disease ;  but  it  is  im- 
possible to  subject  objects,  and  particularly  persons,  to  such  de- 
structive action  as  is  found  to  be  required  in  these  experiments. 

To  disinfect  unoccupied  rooms,  the  air  must  be  very  strongly 
impregnated  with  chlorine.  M.  Regnault  recommends  the  follow- 
ing plan,  first  blocking  the  chimney  and  closing  the  room : — sew 
one  pound  of  chloride  of  lime  loosely  in  a  strong  canvas  bag,  and 
put  it  into  a  mixture  composed  of  a  pint  and  a  half  of  commercial 
hydrochloric  acid  with  four  and  a  half  pints  of  water.  Then  after 
twenty-four  hours,  freely  ventilate  the  room  for  forty-eight  hours. 

Besides  their  capacity  to  destroy  many  offensive  gases,  these 
substances  prevent  decomposition ;  hence  they  are  useful  as  washes 
or  injections  to  prevent  the  decomposition  of  the  pus  of  sores,  or 
cavities  of  the  body.  Sloughing,  foul-smelling  sores,  should  be 
washed  with  solutions  of  these  or  other  kindred  substances.  Chlo- 
rine compounds,  being  slightly  stimulating,  improve  the  condition 
of  indolent  sores.  After  an  operation,  the  pus  which  sometimes 
collects  in  the  hollows  left  becomes  corrupt,  and  gives  off  foetid 
gas  which  becomes  absorbed  and  poisons  the  system.  This  may 
be  avoided  by  washing  out  the  cavities  several  times  daily  with  a 
weak  chlorine  solution.  In  puerperal  peritonitis,  or  at  any  time 
when  the  uterus  contains  decomposing  matter,  the  vagina  must  be 
thoroughly  and  frequently  washed  out,  some  deodorizing  and  anti- 
septic substance  being  mixed  with  water.  Many  obstetricians  in 
puerperal  fever  and  other  conditions  wash  out  in  this  way  the 
cavity  of  the  womb  itself. 

In  empyema,  after  the  chest  is  opened  spontaneously  or  arti- 
ficially, the  putrefaction  of  the  contained  pus  must  be  prevented  by 
washing  out  the  cavity  with  antiseptic  substances.  A  solution  of 
quinine,  eight  to  ten  grains  to  the  ounce,  is  very  useful  for  this  pur- 
pose. Antiseptic  solutions  in  sloughing  of  the  throat,  as  in  scarlet 
fever  or  diphtheria,  and  in  salivation  and  ulceration  of  the  mouth, 
will  remove  the  foul  odour  and  tend  to  arrest  putrefaction. 

A  strong  solution  of  chlorinated  soda  has  been  highly  recom- 
mended in  diphtheria. 

The  deodorizing  and  antiseptic  substances  chiefly  in  use,  besides 
the  members  of  this  group,  are  iodine,  permanganate  of  potash^ 
and  carbolic  acid.  Solutions  of  permanganate  of  potash,  unless 
unnecessarily  strong,  are  bland  and  unirritating ;    while  the  chlo- 
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rine  and  carbolic  acid  solutions  are  stimulatingf,  and  even  irii- 
tating-.  Carbolic  acid  in  some  respects  is  inferior  to  the  other 
members  of  this  group,  since  it  seems  to  lack  power  to  destroy 
offensive  gases. 


IODINE. 

loDiNZ  possesses  powerful  chemical  affinities,  and  combines  ener- 
getically with  many  organic  and  inorganic  substances.  It  is 
volatile,  and  readily  penetrates  the  animal  textures. 

It  is  applied  to  the  skin  for  a  variety  of  purposes.  A  strong" 
solution,  as  the  liniment,  is  frequently  used  as  a  rubefacient  and 
counter-irritant,  producing  at  first  a  sensation  of  heat  and  burning, 
which  may  increase  to  an  unendurable  extent.  The  inflammation 
it  excites  separates  the  cuticle  to  a  greater  or  less  extent  from  the 
dermis,  so  slight  it  may  be  that  in  a  few  days  mere  desquamation 
results ;  but  if  the  liniment  is  strong  it  rapidly  produces  even  a 
blister  containing  serum  with  much  fibrin,  leaving  sometimes  a 
permanent  scar — a  misadventure  which  should  be  carefully  avoided. 

The  skin  can  generally  bear  two  lightly- painted  coats  of  the 
Pharmacopoeia  liniment,  unless  a  previous  application  has  ren- 
dered the  skin  thin  and  delicate,  when  one  coat  lightly  applied,  is 
all  that  can  be  endured.  If,  as  sometimes  happens,  the  application 
causes  much  pain,  the  iodine  should  be  washed  off  with  spirits  of 
wine,  gin,  whisky,  or  eau  de  Cologne,  or,  best  of  all,  with  a  solu- 
tion of  iodide  of  potassium,  and  the  pain  subdued  by  the  applica- 
tion of  a  poultice.  On  and  around  the  painted  spot  iodine  liniment 
will  often  excite  a  crop  of  itching  papules  which  often  appear  as 
late  as  the  third  or  fourth  day  after  the  application. 

The  liniment  applied  to  the  chest  as  a  counter-irritant  in  chronic 
pleurisy  is  used  to  promote  the  absorption  of  the  fluid  accumulated 
in  the  pleura.  Painted  under  the  clavicles  in  the  chronic  forms  of 
phthisis,  it  is  of  great  service  to  allay  harassing  cough,  and  to 
check  secretion  from  the  bronchial  tubes  and  cavities  of  the  lungs. 
Painted  over  the  front  and  back  of  the  chest  it  often  affords  relief 
in  chronic  bronchial  catarrh  by  easing  the  cough  and  lessening 
expectoration.  It  may  also  be  painted  on  any  part  of  the  chest 
affected  with  pleurodynic  pains,  although  a  mustard  poultice  is 
preferable,  as  it  can  be  re- applied  should  the  pain  return.    The 
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iodine,  however,  may  succeed  where  the  mustard  fails.  Iodine  is 
painted  around  joints  affected  with  chronic  rheumatism  or  chronic 
gout,  or  with  chronic  synovitis.  Like  blisters  it  eases  the  pain, 
and  often  removes  the  fluid  distending*  the  cavity  of  the  joint ;  like 
blisters,  too,  it  often  causes,  for  a  few  days,  increased  distension  of 
the  joint,  the  good  effects  not  becoming-  apparent  till  later.  This 
increase  of  the  swelling  may  be  regarded  as  an  indication  of  the 
success  of  the  application.  The  liniment  is  useful  when  painted  on 
the  skin  over  a  bronchocele.  It  should  be  applied — though  it  can 
seldom  be  borne  oftener  than  once  a  week — as  often  as  the  state 
of  the  skin  will  permit,  till  the  tumour  disappears.  The  liniment 
or  tincture  is  recommended  as  an  application  to  lupus,  painted  not 
only  on  the  edges  of  the  sore,  but  also  over  the  tissues  around  it. 
It  is  said  to  arrest  the  spreading  of  the  disease.  In  the  form  of 
ointment  its  applications  are  manifold.  It  is  of  the  greatest  bene- 
fit in  chilblains,  if  well  rubbed  over  the  affected  part  before  the 
skin  is  broken.  The  tincture  lightly  painted  over  the  part  is  often 
used  for  chilblains,  but  the  ointment  is  far  more  efficacious,  curing 
unbroken  chilblains  in  one  or  two  days.  In  this  harassing  affection 
I  know  nothing  so  effective.  The  intolerable  itching  of  chilblains 
is  often  very  difficult  to  relieve.  Hot  water  often  affords  tempo- 
rary relief.  I  have  heard  patients  say,  that  an  infusion  of  celery, 
used  as  hot  as  can  be  borne,  is  highly  efficacious,  and  that  the  effi- 
cacy is  not  simply  due  to  the  hot  water,  as  the  celery  infusion 
affords  far  more  enduring  relief  than  simple  hot  water.  Benzoin, 
iodine  dissolved  in  ammonia  (colourless  tincture  of  iodine  and  lini- 
ment of  ammonia)  are  each  useful  in  chilblains. 

Iodine  ointment  is  often  useful  in  removing  some  of  the  non- 
inflammatory pains  of  the  chest ;  but  these,  not  being  always  of 
the  same  nature,  discrimination  must  be  exercised.  When  the 
pain  is  situated  in  the  muscles  (myalgia),  and  these  are  tender  on 
pressure,  while  the  skin  may  be  pinched  without  pain,  this  oint- 
ment is  indicated.  But  if  the  tenderness  is  situated  in  the  skin 
(pleurodynia),  belladonna  is  to  be  preferred.  I  believe  Dr.  Hare 
first  pointed  out  this  distinction,  and  it  is  one  which  holds  true, 
though  not  without  exceptions. 

The  ointment,  tincture  and  liniment  of  iodine  are  used  for  the 
same  purposes ;  but  it  must  be  recollected  that  the  ointment  and 
tincture  are  much  milder  preparations,  and  will  even  after  several 
applications  produce  but  a  small  amount  of  desquamation.  When 
a  strong  irritant  action  is  needed,  the  liniment  must  be  employed ; 
and  a  medium  eifect  can  be  produced  by  suitably  diluting  the  lini- 
ment with  spirit. 
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The  tincture  or  the  ointment  is  often  applied  over  indurated 
swollen  glands,  or  parts  thickened  by  inflammation,  with  the  in- 
tention of  removing-  the  diseased  products ;  but  when  painted  over 
scrofulous  glands,  or  glands  subacutely  inflamed,  care  must  be 
taken,  lest  the  applications  increase  the  inflammation  and  favour 
suppuration.  Iodine  mixed  with  light  oil  of  wood  tar  in  the  pro- 
portion of  two  drachms  of  iodine  to  an  ounce  of  oil  of  wood  tar, 
has  been  recommended  by  Mr.  Coster,  as  an  efficient  application 
in  tinea  tonsurans.  It  usually  produces  no  pain,  and  without 
doubt  prevents  the  extension  of  this  troublesome  disease. 

In  many  cases  where  the  disease  involves  a  large  part  or  the 
whole  of  the  head,  this  application  may  be  painted  over  the  entire 
scalp.  Occasionally,  however,  the  skin  is  so  delicate  that  this  ex- 
tensive application  cannot  be  borne,  and  then  it  should  be  applied 
only  to  a  small  surface  and  painted  on  a  fresh  part  daily.  In  some 
cases  it  gives  so  much  pain  that  it  cannot  be  at  all  tolerated. 
Coster's  paint,  as  might  be  expected,  is  far  more  effectual  in  the 
circumscribed  than  in  the  diffuse  form. 

The  liniment,  ointment,  or  tincture,  will  remove  herpes  circinatus. 
One  application  of  the  liniment  is  enough,  but  the  ointment  or  tinc- 
ture must  be  applied  once  or  twice  daily. 

It  is  stated  that  painting  the  affected  and  circumjacent  skin  with 
a  solution  of  iodine,  will  prevent  the  spread  of  erysipelas. 

Mr.  Jordan,  and  Dr.  T.  K,  Spender,  speak  highly  of  the  appli- 
•cation  of  the  liniment  in  the  neighbourhood  of  local  inflammation ; 
applied  so  as  to  produce  vesication  around  a  bubo,  an  abscess,  or 
a  carbuncle,  it  considerably  reduces  inflammation. 

In  hydrocele,  iodine  in  solution,  generally  the  tincture,  is  perhaps 
the  best  fluid  to  inject  into  the  serous  cavity  surrounding  the  testicle. 
The  serous  fluid  is  flrst  drawn  off,  then  the  iodine  is  injected  into  the 
cavity,  which,  exciting  adhesive  inflammation,  the  contiguous  sur- 
face of  the  sac  unites,  and  the  further  effusion  of  serum  is  rendered 
impossible. 

Iodine  solution  is  injected  into  joints  affected  with  white  swelling, 
into  the  cavity  of  the  pleura  in  empysema,  into  ovarian  tumours 
after  tapping,  and  into  large  abscesses  after  their  evacuation.  Ten 
ounces  of  the  tincture,  and  even  more,  may  be  injected  into  an 
ovarian  sac.  The  results  of  the  cases  thus  treated  are  most  satis- 
factory. The  injection  of  white  swellings  is  said  to  produce  no  ill 
symptoms,  and  unless  there  is  caries  or  necrosis  of  the  bones,  or 
swelling  of  the  surrounding  parts,  this  treatment  is  generally 
favourable. 
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In  chronic  pleurisy,  after  the  side  has  been  evacuated,  iodine 
injections  remove  the  great  fetor  often  present  from  the  decom- 
position of  pus  in  the  pleural  sac,  and  at  the  same  time  diminish 
the  secretion  from  its  walls.  The  injection  must  at  first  be  weak, 
say  four  or  five  grains  of  iodine  and  iodide  of  potassium  to  a  pint 
of  water,  but  when  the  structures  have  become  accustomed  to  it, 
a  stronger  solution  may  be  employed.  No  doubt  this  treatment  is 
often  successful,  still  it  must  be  carried  out  with  the  greatest  cau- 
tion, otherwise  inflammation,  with  high  fever,  may  set  in,  and 
prove  fatal. 

Milder  injections,  containing  permanganate  of  potash,  or  a  small 
quantity  of  creosote,  or  quinia,  are  generally  adequate  to  destroy 
the  foetor,  in  which  case  the  more  powerful  agents  are  of  course 
not  to  be  used.  Since  the  wasting,  the  loss  of  appetite,  and  de- 
pression in  cases  like  these  is  mainly  traceable  to  the  absorption 
of  poisonous  gases  and  putrid  fluids,  it  is  of  the  highest  importance 
to  keepjthe  sac  free  from  them. 

Iodine  solutions,  injected  into  the  cavities  of  large  abscesses,  thenr 
contents  having  been  discharged,  often  prove  very  serviceable. 
The  tincture  itself  may  be  freely  used ;  the  cavity  of  the  abscess 
should  subsequently  be  kept  clean  and  sweet  by  frequent  washings 
with  a  weak  solution  of  permanganate  of  potash.  Iliac  and  lum- 
bar abscess  may  be  treated  in  this  way. 

The  tincture  of  iodine  may  often  be  used  as  an  inhalation,  with 
signal  benefit  in  the  four  following  instances : — 

1.  In  the  chronic  forms  of  phthisis  (fibroid  lung),  when  the 
expectoration  is  abundant,  and  the  cough  troublesome.  An 
inhalation  used  night  and  morning,  will  generally  lessen  the  ex- 
pectoration, and  allay  the  cough. 

2.  Children,  six  to  ten  years  of  age,  after  measles,  or  indepen- 
dently of  it,  on  exposure  to  cold,  are  seized  with  hoarseness,  a 
hoarse  hollow  cough,  and  some  wheezing  at  the  chest.  This  af- 
fection involving  the  larynx,  trachea,  and  larger  bronchial  tubes^ 
often  proves  very  obstinate,  is  apt  to  return,  and  to  persist  a 
considerable  time. 

3.  In  some  epidemics  of  diphtheria,  Dr.  Waring-Curran  recom- 
mends the  following  mixture: — 4  grains  of  iodine,  4  grains  of 
iodide  of  potassium,  4  drachms  of  alcohol,  and  4  ounces  of  water* 
A  teaspoonful  of  this  should  be  added  to  boiling  water,  k^pt  hot 
by  a  spirit  lamp,  and  the  steam  inhaled.  As  the  patient  becomes 
accustomed  to  the  iodine,  the  quantity  of  the  solution  may  be  in- 
creased till  half  an  ounce  of  it  is  used  at  each  inhalation.    It  should 
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be  repeated  many  times  a  day,  and  each  inhalation  continued  from 
eight  to  twelve  minutes. 

3.  In  itching  of  the  nose  or  of  the  inner  canthus  of  one  or  both 
eyes,  sneezing,  running  at  the  nose  of  a  watery  fluid,  weeping  of 
the  eyes,  and  severe  frontal  headache.  Patients  of  various  ages 
are  greatly  troubled,  often  for  many  years,  with  daily  attacks, 
lasting  it  may  be  several  hours.  Iodine  inhalation  often  removes 
this  affection  at  once,  and  when  it  succeeds  partially,  it  almost 
always  lessens  the  headache  and  the  discharge  from  the  nose. 
Its  effect  is  most  marked  on  the  itching.     {See  Arsenic.) 

I  generally  adopt  the  following  simple,  handy,  cleanly,  and 
effectual  plan  of  inhalation : — Heat  well  a  jug  capable  of  holding 
about  two  pints,  by  rinsing  with  boiling  water ;  then  partially  fill 
with  boiling  water,  into  which  pour  twenty  to  thirty  drops  of  the 
tincture  of  iodine ;  then  direct  the  patient  to  put  his  face  over  the 
mouth  of  the  jug,  and  to  breathe  the  iodised  steam;  covering  both 
the  jug  and  the  patient's  head  with  a  towel  to  prevent  the  es- 
cape of  the  steam.  This  inhalation  should  be  used  night  and 
morning,  for  five  minutes,  or  a  little  longer.  Occasionally  an 
excess  of  iodine  will  temporarily  produce  a  sensation  of  soreness 
in  the  chest  and  throat,  sometimes  with  redness  of  the  conjunctiva, 
running  from  the  nose,  and  pain  in  the  head. 

Iodine  inhalation  is  sometimes  employed  in  chronic  bronchitis ; 
but  without  much  advantage. 

The  tincture  is  useful  to  remove  tartar  from  the  teeth ;  and  to 
stimulate  the  gums  when  they  begin  to  recede,  leaving  the  teeth 
exposed,  and  more  liable  to  decay.  It  should  be  painted  over  the 
gums  closQ  to  the  teeth. 

An  iodine  gargle,  made  with  two  or  four  drachms  of  the  tincture 
to  eight  ounces  of  water,  has  been  recommended  to  allay  mercurial 
salivation ;  and  the  tincture  of  iodine  is  applied  to  sores  of  the 
throat,  syphilitic  and  simple. 

Iodine,  in  undue  quantity,  irritates  and  excites  inflammation  in 
the  delicate  structures  of  the  stomach,  inducing  pain  at  the  epigas- 
trium, vomiting,  diarrhoea,  sometimes  much  collapse,  and  even 
death.  It  should  be  given  soon  after  a  meal,  when  the  mucous 
membrane  is  protected  by  the  food. 

When  iodine  reaches  the  stomach  or  intestines,  and  certainly  when 
it  enters  the  blood,  theory  would  suggest  that  this  drug  becomes 
converted  either  into  an  iodide  of  potassium,  or,  more  probably, 
of  sodium,  and  thenceforth,  in  its  career  through  the  body,  it  would 
behave  as  an  iodide.     Practically,  there  is  much  to  confirm  this 
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view,  as  the  action  of  iodine  on  the  distant  organs  of  the  body  is 
very  g-enerally  admitted  to  be  identical  with  that  of  the  iodides; 
yet  some  practical  authorities  state,  that  in  chronic  rheumatic 
arthritis,  the  tincture  of  iodine  is  serviceable  when  the  iodide  of 
potassium  fails,  although  it  is  difficult  to  understand  how  this 
should  be. 

Iodine  may  be  used  as  a  deodorizer  and  disinfectant  by  simply 
suspending  a  chip-box,  or  saucer,  containing  a  few  grains  over  the 
patient's  head. 

Dr.  Anderson  recommends  iodine  in  malarial  fever.  He  has 
treated  ''upwards  of  300  cases  with  almost  invariable  success." 
He  gives  from  twelve  to  fifteen  minims  of  the  compound  tincture. 
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This  being  an  extremely  soluble  salt,  endowed  with  a  very  high 
diffusion-powder,  finds  ready  entrance  into  the  blood,  and  speedy 
exit  from  it  with  the  secretions  of  the  body. 

As  an  external  application,  it  formerly  enjoyed  more  favour  than 
is  accorded  to  it  now.  As  an  ointment  to  the  skin  over  enlarged 
glands,  or  parts  thickened  with  inflammatory  products  in  conjunc- 
tion with  the  internal  use  of  iodide  of  potassium,  it  hastens  the 
resolution  of  obstinate  nodes,  and  is  especially  useful  when  the 
internal  use  of  this  salt  disagrees,  causing  nausea,  diarrhoea,  or 
great  prostration.  The  ointment  is  sometimes  used  for  the  itch ; 
and  the  ointment  of  this  salt,  or  of  iodine,  is  often  used  in  bron- 
chocele. 

According  to  most  authorities,  the  iodide,  probably  after  its 
absorption  into  the  blood,  produces  decided  changes  in  the  mucous 
membrane  of  the  mouth,  causing  redness  and  injection  of  the  lin- 
ing of  the  cheek,  the  throat,  soft  palate,  and  of  the  tongue,  and  an 
increased  growth  and  separation  of  the  epithelium  covering  these 
parts,  and  an  augmented  flow  of  saliva.  These  phenomena,  how- 
ever, are  certainly  often  absent  after  large  doses  of  the  medicine, 
and  even  in  severe  iodism. 

A  large  dose  irritates  the  stomach,  and  disorders  digestion. 
Some  are  far  more  prone  than  others  to  be  thus  affected;  so 
prone,  that  even  minute  medicinal  doses  sometimes  irritate  the 
stomach. 

Like  the  chloride  of  sodium  and  chloride  of  ammonium,  this  salt 
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increases  the  production  of  mucus  from  the  stomach  and  intestines, 
as  well  as  from  the  mucous  membrane  of  other  parts  of  the  body ; 
but  when  such  a  result  is  desired,  we  resort  to  the  chloride  of  am- 
monium in  preference  to  this  salt. 

Its  great  diffusion-power  enables  it  to  pass  with  great  rapidity 
from  the  stomach  into  the  blood,  and  it  very  speedily  appears  in 
the  urine,  so  that  only  a  small  proportion  passes  into  the  intestines. 
It  purges  only  when  taken  in  very  large  doses,  but  it  is  never  em- 
ployed for  this  purpose. 

Some  maintain  that  when  iodide  of  potassium  comes  in  contact 
with  the  chloride  of  sodium,  either  in  the  stomach  or  blood,  it 
changes  its  base,  becoming  iodide  of  sodium.  At  present  we 
know  but  little  what  physical  or  chemical  changes  it  produces  in 
the  blood,  or  in  the  organs  to  which  it  is  carried. 

If  its  administration  is  continued  for  a  long  period,  or  if  the 
patient  manifests  great  susceptibility  to  its  action,  we  produce  a 
condition  termed  iodism. 

Many  persons  can  take  this  drug  in  very  large  quantities  for  an 
almost  indefinite  time,  without  the  induction  of  iodism,  while  very 
small  doses,  even  of  a  grain  or  part  of  a  grain,  cause  others  to 
suffer. 

The  tissues  most  frequently  and  most  severely  influenced  by  this 
drug,  are  the  mucous  covering  of  the  eyes  and  lining  of  the  nose, 
frontal  sinus,  and  mouth,  with  the  skin  of  the  face.  Some  slight 
running  at  the  nose  is  first  noticed,  with  occasional  sneezing,  and  a 
little  frontal  headache ;  these  symptoms  becoming  more  marked 
when  the  conjunctiva  is  injected,  and  the  tears  flow  abundantly. 
The  loose  tissues  about  the  orbit  become  swollen,  reddened,  and 
cedematous,  and  occasionally  a  peculiar  rash  appears  on  the  skin 
of  the  face,  at  first  noticed  around  the  eyes,  after  which  it  attacks 
the  nose  and  its  neighbouring  parts,  and  then  the  chin.  The  parts 
in  the  order  here  stated  are  severally  most  severely  affected.  The 
nose  is  sometimes  reddened,  especially  at  the  tip,  and  is  rather 
swollen.  The  rash  does  not  always  present  the  same  appearance. 
It  is  often  very  much  like  acne,  and  is  always  hard,  shotty,  and 
indurated,  but  the  papules  may  be  broad  and  larg^,  and  covered 
with  what  looks  like  a  half-developed  vesicle  or  pustule.  The 
changes  in  the  mouth  have  already  been  mentioned,  when  speak- 
ing of  the  influence  of  this  medicine  on  that  part.  With  some 
persons  the  stomach  is  at  the  same  time  deranged,  although  in 
the  author's  experience  this  organ  often  escapes  when  the  face  is 
affected ;    on  the  other  hand,  the  stomach  sometimes  suffers  when 
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the  nose  and  eyes  are  unaffected.  When  the  stomach  is  singled 
out  by  the  iodide,  it  induces  nausea,  and  a  sensation  of  sinking* 
at  the  epigastrium,  with  loss  of  appetite,  and  sometimes  watery 
diarrhcea.    A  grain  or  even  less  may  thus  affect  the  stomach. 

If  the  drug  is  discontinued  on  the  occurrence  of  iodism,  the 
symptoms  just  described  speedily  disappear;  and  the  rash  on 
the  face,  the  running  at  the  eyes,  etc.,  will  greatly  decline  in  the 
course  of  twenty-four  to  forty-eight  hours. 

Iodides  sometimes,  as  I  shall  show  presently,  cause  diuresis.  In 
some  persons  iodides  produce  a  petechial  rash,  affecting  almost 
always  the  leg  exclusively,  rarely  extending  above  the  knee,  and 
rarer  still  to  the  trunk  or  upper  extremities.  It  may,  at  first,  take 
several  days  to  produce  this  rash,  but  when  the  spots  have  dis- 
appeared, a  single  dose  of  five  grains  may,  in  three  hours,  suffice 
to  reproduce  it.  Sometimes  on  persisting  with  the  medicine  no 
fresh  rash  appears,  and  the  old  spots  die  away ;  while  in  other 
ca.ses  the  rash  endures  as  long  as  the  medicine  is  continued.  This 
rash  may  be  the  only  apparent  effect  of  the  iodide,  but  it  is  gener- 
ally accompanied  in  a  variable  degree  by  a  few  or  many  of  the 
symptoms  of  iodism.  The  salts  of  iodine  differ  with  respect  to  the 
production  of  this  rash;  thus  in  many  cases  the  ammonium  salt  is 
most  apt  to  induce  it,  and  the  sodium  salt  the  least  liable :  in  other 
cases,  where  the  ammonium  and  potassium  salts  produce  a  large 
crop  of  petechiae,  the  sodium  salt  is  inoperative.  Some  persons 
are  equally  affected  by  each  of  these  three  preparations.  In  one 
case,  while  the  ammonium  and  potassium  salts  produced  numerous 
petechiae,  the  sodium  salt  failed  to  do  so,  but  excited  on  the  arms 
some  erythema  marginatum.  The  petechial  rash  is  often  preceded 
by  a  sensation  of  heat,  accompanied  by  some  tenderness.  These 
facts  seem  to  disprove  the  assertion  that  either  in  the  intestines  or 
blood,  all  iodides  ultimately  become  iodide  of  sodium. 

Iodide  of  potassium  sometimes  produces  distressing  depression  of 
mind  and  body,  rendering  the  patient  irritable,  dejected,  listless, 
wretched,  and  unable  to  take  moderate  exercise  without  fatigue, 
and  perhaps  with  a  tendency  to  fainting.  The  appetite  is  gener- 
ally very  baci.  These  S5miptoms  may  arise  from  a  very  small 
dose,  and  may  occur  without  coryza  or  irritation  of  the  stomach — 
a  fact  important  to  bear  in  mind,  otherwise,  the  cause  of  the  de- 
pression being  overlooked,  the  medicine  may  be  persisted  in.  On 
discontinuing  the  drug,  these  distressing  symptoms  disappear  in 
one  or  two  days.  It  now  and  then  exceptionally  happens,  that  the 
symptoms  just  described  sometimes  cease  in  a  few  days,  even 
oij^    h  the  patient  goes  on  taking  the  medicine. 
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When  the  potassium  salt  is  not  tolerated,  the  ammonium  or 
sodium  salt  can  sometimes  be  borne.  Thus  iodide  of  potassium 
in  ten-grain  doses,  thrice  daily,  produced  so  much  headache, 
sneezing*,  and  running  at  the  nose,  that  it  could  not  be  continued, 
whilst  the  same  dose  of  iodide  of  sodium  was  easily  borne,  causing 
no  headache,  and  only  a  little  running  at  the  nose. 

A  full  dose  of  carbonate  of  ammonia  or  spirits  of  ammonia  given 
with  the  iodide  of  potassium  will,  it  is  said,  obviate  these  symptoms 
of  iodism ;  but  though  I  have  many  times  put  this  recommendation 
to  the  test,  I  have  seen  no  decided  results,  although  perhaps  the 
ammonia  did  occasionally  somewhat  control  the  iodism. 

Ten  grains  of  iodide  of  potassium  taken  at  bedtime  often  cuts 
short  an  acute  cold  in  the  head,  especially  at  the  onset.  It  is  much 
less  efficacious  if  the  cold  attacks  the  lungs  also,  and  in  influenza 
it  appears  to  be  useless.  In  ten-grain  doses  several  times  a  day 
it  is  said  to  cure  that  troublesome  and  obstinate  affection,  vio- 
lent paroxysmal  sneezing,  (see  Arsenic).  It  is  likewise  useful 
in  chronic  colds  in  the  head.  Iodide  of  potassium  is  very  useful 
in  chronic  bronchitis,  and  may  be  profitably  given  with  chloride 
of  ammonium. 

The  iodide  is  employed  in  a  great  variety  of  diseases.  It  is 
largely  employed  in  syphilis,  but  is  not  equally  efficacious  in  all  its 
forms,  being  more  useful  in  secondary  and  tertiary  syphilis,  espe- 
cially in  the  tertiary  form,  where  mercury  may  do  harm.  The 
iodide  should  be  employed  when  the  health  is  broken,  when  mer- 
cury has  been  taken  without  good  results,  or  when  the  bones  are 
diseased.  It  is  conspicuously  beneficial  when  the  disease  fixes  on 
the  periosteum  of  the  bones  or  fibrous  structure  of  the  softer  or- 
gans, and  forms  what  are  called  nodes.  Its  action  on  this  form 
of  the  disease  is  almost  magical ;  it  soon  subdues  the  pain,  and  the 
nodes,  if  not  of  long  standing,  quickly  disappear.  In  the  treat- 
ment of  tubercular  syphilitic  skin  eruptions,  Dr.  Neligan  prefers  it 
to  a  salt  of  mercury.  The  iodide  of  potassium  is  of  very  great 
service  in  syphilis  of  deep-seated  and  important  organs.  It  has 
been  commended  in  syphilitic  iritis ;  but  in  this  case  most  author- 
ities prefer  mercury.  The  secondary  syphilis  of  children  is  best 
treated  with  mercury ;  yet  the  following  somewhat  rare  form  of 
syphilis  gives  way  best  to  iodine.  In  children  a  few  months  or 
years  old,  a  syphilitic  thickening  of  the  periosteum  is  sometimes 
observed,  usually  attacking  the  heads  of  several  of  the  long  bones, 
but  sometimes  also  the  shafts.  The  thickening  is  first  felt  around 
the  bones ;  but  as  the  disease  advances  the  neighbouring  soft  tis- 
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sues  become  infiltrated  with  a  firm  exudation,  which  may  increase 
to  such  a  degree  that  the  implicated  part  of  the  limb  becomes  much 
swollen,  the  skin  very  tense  and  shining,  and  a  little  reddened. 
The  affected  parts  are  very  painful.  When  the  disease  is  seated 
at  the  head  of  the  bones,  the  movement  of  the  joint  is  not  impaired. 
If  long-  uncured,  this  condition  leaves  behind  it  permanent  thicken* 
ing  and  enlargement;  and  so  we  sometimes  see  children  with 
syphilitic  teeth,  and  blind  from  syphilitic  iritis,  with  considerable 
enlargement  of  the  heads  of  several  of  the  long  bones. 

Certain  non-syphilitic  periosteal  thickenings  yield  likewise  to 
this  remedy. 

The  iodide  of  potassium  has  been  recommended  in  mercunal 
salivation.  I  agree  with  those  observers  who  believe  that  iodide  of 
potassium  often  aggravates  mercurial  salivation;  and  yet  the  iodide 
sometimes  appears  to  be  undoubtedly  beneficial. 

As  the  action  of  the  iodide  on  the  mercury  in  the  system  throws 
much  light  on  this  question,  we  will  now  shortly  discuss  it.  The 
mercury  salts,  like  those  of  most  other  metals,  form  insoluble  com- 
pounds with  albuminous  substances.  These  compounds  are  very 
generally  soluble  in  the  chlorides,  bromides  and  iodides  of  the 
alkalies,  but  especially  in  the  iodides.  Many  metals,  amongst 
others  mercury  and  lead,  are  deposited  from  the  blood  in  an  in- 
soluble form  in  the  animal  structures,  and  iodide  of  potassium,  by 
re-dissolving  either  of  these  two  metals,  brings  one  or  the  other 
again  into  the  circulation,  and  so  re- subjects  the  system  to  its  influ- 
ence. But  then  iodide  of  potassium  will  promote  the  separation  of 
both  mercury  and  lead  by  the  urine,  and  thus  help  to  free  the  sys- 
tem from  their  pernicious  effects. 

It  has  been  said  that  iodide  of  potassium  will  dissolve  mercury 
compounds  of  albumen  in  the  body,  and  bring  them  back  into  the 
circulation ;  and  herein  we  have  the  explanation  of  a  well-known 
property  of  this  salt,  namely,  that  of  producing  salivation  in  per- 
sons who  had  previously  taken  a  considerable  quantity  of  mercury. 
After  taking  mercury  for  some  time,  if  a  patient  had  then  become 
salivated,  it  would  naturally  be  anticipated  that  iodide  of  potassium 
would  still  further  increase  the  ptyalism,  and  not  check  it.  In  other 
cases  it  might  happen  otherwise ;  for  we  have  seen  that  the  salt 
will  effect  the  separation  of  this  metal  through  the  urine.  In  a 
case,  therefore,  where  but  little  mercury  has  been  taken,  during 
only  a  short  time,  yet  sufficient  to  produce  salivation,  the  iodide  of 
potassium,  by  quickly  separating  the  metal  from  the  system,  would 
remove  the  mercurial  symptoms,  including  the  salivation.    Should 
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it  ultimately  prove  that  the  increased  elimination  is  due  to  the  mer- 
cury being-  brought  back  into  the  circulation,  and  so  under  the 
influence  of  the  kidneys,  and  that  the  iodide  does  not  promote  the 
exit  of  the  metal  in  any  other  way,  then  the  iodide  must  be  simply 
harmful  in  mercurial  salivation. 

It  has  been  said  that  this  salt  of  itself  will  produce  salivation, 
an  effect  which  has  been  ascribed  to  the  action  of  the  iodide  on  the 
mercury  in  the  way  just  explained ;  others  hold,  even  where  no 
mercury  has  been  taken,  that  the  iodide  of  potassium  itself  in- 
creases the  salivary  secretion  to  a  variable  amount  in  different 
persons. 

The  unequalled  efficacy  of  iodide  of  potassium  in  eliminating  lead 
from  the  system  through  the  urine  has  led  to  the  employment  of 
this  drug  in  lead-poisoning.  Further  on,  when  treating  of  lead,  it 
will  be  shown  how,  by  virtue  of  its  power  of  eliminating  this  metal, 
iodide  of  potassium  may  prove  useful  in  certain  forms  of  goiit. 

It  is  of  signal  service  in  bronchocele,  when  the  enlargement  of 
the  thyroid  gland  is  due  to  hypertrophy,  not  to  cystic  formations,  or 
to  other  causes.  Its  internal  employment  is  often  supplemented  by 
painting  the  swelling  with  the  tincture  or  liniment  of  iodine.  Iodide 
of  potassium  is  used  too  in  either  induration  or  enlargements  of  the 
g-lands,  as  of  the  maihma  or  testicle,  though  with  less  advantage 
than  in  bronchocele. 

The  iodides  quicken  the  absorption  of  inflammatory  effusions, 
such  as  occur  in  pleurisy  and  in  inflammatory  thickening  of  organs. 
Iodide  of  potassium  sometimes  relieves  sciatica  and  lumbago,  al- 
though it  very  often  fails  to  aflect  either,  especially  sciatica,  even 
when  the  pain  is  worse  at  night. 

Iodide  of  potassium  sometimes  beneflts  chronic  rheumatism, 
chronic  rheumatic  arthritis,  chronic  gout,  especially  the  two  former 
affections.  It  should,  however,  always  be  borne  in  mind,  that 
the  pains  of  secondary  syphilis,  frequently  resembling  in  all  re- 
spects those  of  so-called  chronic  rheumatism,  are  frequently  con- 
founded with,  and  included  among,  the  manifold  affections  termed 
chronic  rheumatism.  Some  of  the  so-called  cases  of  rheumatism 
relieved  by  iodide  of  potassium  are  probably  cases  of  syphilis. 

The  pains  which  yield  to  iodide  of  potassium  are  mainly  those 
marked  by  nocturnal  increase  of  suffering,  a  symptom  which  may 
be  accepted  as  a  strong*  indication  for  the  employment  of  this  medi- 
cine,— ^an  indication  holding  true,  whether  the  pains  are  referable 
to  rheumatism  or  to  some  other  source.  Syphilitic  pains,  it  is  well 
known,  are  generally  worse  at  night,  and  so  are  the  pains  of  many 
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cases  of  chronic  rheumatism ;    now,  the  iodide  generally  benefits 
these  rheumatic  cases. 

A  patient,  g-enerally  a  man,  complains  of  a  pain  in  the  head, 
mostly  throbbing  in  character,  sometimes  accompanied  with  in- 
tolerance of  light — a  pain  which  may  be  felt  over  the  whole  head, 
or  beginning  at  the  back  of  the  neck,  and  thence  passing  over  the 
vertex  to  the  brow.  This  pain,  worse,  or  indeed  felt  only,  at  night, 
becomes  almost  unendurable ;  and,  in  the  patient's  vernacular,  is 
fit  to  drive  him  out  of  his  mind.  Alcohol  is  apt  to  intensify  this 
pain.  The  pain  having  passed  away,  the  scalp  is  left  very  tender. 
Whether  this  form  of  headache  is  due  to  syphilis  it  is  impossible  to 
say,  as  it  does  not  present  its  characteristic  features.  Iodide  of 
potassium  in  ten-grain  doses,  repeated  three  times  a  day,  will 
generally  cure  such  a  case. 

Iodide  of  potassium  is  sometimes  singularly  useful  in  peptic  and 
bronchial  asthma.  Five  grains  or  more,  three  times  a  day,  may 
be  required.  Now  and  then  its  good  effect  is  not  manifested  for 
some  time,  though  possibly  in  such  a  case,  larger  doses  would 
bring  prompter  relief.  The  late  Dr.  Hyde  Salter,  whilst  admitting 
the  great  efiicacy  of  this  salt  in  some  instances,  was  inclined  to  think 
that  in  the  majority  of  cases  it  is  useless.  My  limited  experience 
leads  me  to  think  it  more  frequently  useful  than  Dr.  Salter  was 
willing  to  admit. 

Iodide  of  potassium  has  sometimes  obviated  barrenness,  presum- 
ably due  to  syphilis. 

Iodide  of  potassium  occasionally  acts  as  a  powerful  diuretic  in 
Bright's  disease.  I  have  seen  it  remove  all  the  dropsy  in  tho- 
roughly water-logged  patients,  every  part  of  the  body  being  oede- 
matous,  the  legs  swollen  till  they  could  not  be  bent,  the  skin  shiny 
from  distension,  and  the  abdomen  distended  with  fluid.  The 
iodide  increased  the  scanty  urine  from  a  few  ounces  daily  to  30, 
then  so,  60,  and  120  ounces,  till  the  dropsy  disappeared,  every 
vestige  of  it,  in  a  fortnight.  While,  however,  this  drug  increased 
the  urinary  water  and  removed  the  dropsy,  it  produced  very  little 
effect  on  the  amount  of  albumen.  Of  course,  in  proportion  to  the 
increased  quantity  of  urine,  the  relative  amount  of  albumen  dimin- 
ished ;  but,  in  fact,  the  albuminous  urine  is  simply  more  diluted, 
and  in  estimating  the  amount  of  albumen  separated  in  the  day,  we 
must  bear  in  mind  the  amount  of  urine  voided.  For  instance,  if  a 
patient  is  passing  only  ten  ounces  daily,  and  on  boiling  the  urine 
the  coagulated  albumen  occupies  half  the  tube,  if  then  the  urine  is 
increased  to  twenty  ounces  the  coagulated  albumen  will  occupy 
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only  a  quarter  of  the  tube,  although  the  quantity  of  albumen  separ- 
ated remain  the  same.  Where  the  iodide  proved  so  useful,  I  at 
one  time  thought  the  patient  had  suffered  from  syphilis  of  the  kid- 
neys, and  that  the  drug,  removing  this  disease,  the  kidneys  re- 
covered their  lost  power  and  eliminated  the  dropsical  fluid.  In 
some  of  my  cases,  however,  there  was  no  reason  to  conclude  that 
the  patients  were  syphilitic ;  the  disease,  in  some  cases,  following 
scarlet  fever,  in  others  it  appeared  to  be  due  to  cold.  Like  other 
diuretics,  as,  for  instance,  resin  of  copaiba,  its  action  is  very  un- 
certain. In  many  cases,  in  most,  indeed,  the  iodide  fails  alto- 
gether; but  this  uncertainty  can  in  part  be  explained;  thus  a 
moderate  dose  of  from  five  to  ten  grains  will  act  powerfully  with  a 
certain  number  of  patients,  whilst  in  others  the  dose  must  be  very 
large.  In  one  case  I  did  not  obtain  its  diuretic  action  till  I  gave 
one  hundred  grains  daily,  and  even  this  dose  had  to  be  increased 
to  two  hundred  daily  to  maintain  the  effect  and  eliminate  all  the 
dropsy.  Now,  in  most  patients,  large  doses  bring  on  severe  iodism 
and  depression,  so  that  probably  the  diuretic  dose  cannot  be 
reached.  In  my  experience,  iodide  of  potassium,  like  digitalis, 
ceases  to  act  as  a  diuretic  when  the  dropsy  disappears. 

Dr.  Balfour  recommends  in  aneurism,  iodide  of  potassium  from 
five  to  thirty  grain- doses  continued  for  a  considerable  time,  even 
for  twelve  months,  conjoined  with  the  recumbent  posture  and  a  re- 
stricted diet;  and  he  narrates  several  cases  strikingly  conflrmatory 
of  the  efficacy  of  this  mode  of  treatment.  Dr.  Chuckerbutty  sup- 
ports his  statements.  I  too  have  seen  on  several  occasions  large 
doses  of  the  iodide  of  potassium  afford  prompt  relief  in  the  severe 
pain  from  aneurism ;  the  drug  presumably  acts  by  lessening  both 
the  size  of  the  tumour  and  its  pressure  on  the  nerves.  In  some 
cases,  it  is  certain  that  the  tumour  grows  smaller  and  less  pulsatile. 
Patients  sometimes  assert  that  a  slight  discontinuance  of  the  iodide 
of  only  36  to  48  hours,  is  always  followed  by  an  increase  in  pain, 
which  ceases  on  returning  to  the  remedy.  Large  doses  are  some- 
times required.  130  grains  or  more  daily  may  be  necessary  to 
afford  relief. 

Iodine  has  been  detected  in  the  blood,  saliva,  milk,  and  urine, 
even  in  the  urine  of  the  sucking  child,  whose  mother  was  taking 
iodide  of  potassium.  Its  great  diffusion -power  renders  it  probable 
that  it  might  be  detected  in  all  the  fluids  bathing  the  tissues  or 
moistening  the  cavities.  It  appears  in  a  few  minutes  in  the  urine, 
and  still  more  rapidly  in  the  saliva.  The  rapidity  of  its  absorption 
is,  of  course,  influenced  bjr  the  state  of  the  stomach  and  vascular 
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system,  the  absorption  occurring"  more  slowly  when  these  are  re- 
plete. The  statements  concerning'  its  influence  on  the  various  con- 
stituents of  the  urine  are  so  discrepant,  and  the  observations  made 
on  the  subject  are  so  imperfect,  that  at  present  our  knowledge  in 
this  respect  must  be  considered  untrustworthy.  It  is  rapidly  sepa> 
rated  from  the  body,  and,  even  after  large  doses,  soon  becomes 
indetectable  in  the  urine;  indeed,  after  withholding-  the  drug-, 
every  trace  of  it  may  vanish  in  less  than  twenty-four  hours.  It  is 
stated  on  doubtful  grounds,  that  it  may  be  detected  in  the  saliva 
some  days  after  it  has  ceased  to  appear  in  the  urine. 

Five  grains  three  times  a  day  is  generally  a  sufficient  dose. 
Sometimes,  as  in  rheumatoid  arthritis,  and  in  S3rphilis,  no  benefit  is 
obtained  until  much  larger  quantities,  or  ten,  fifteen,  or  even 
twenty  grains  are  given  at  a  dose. 

Large  doses  arrest  the  rapid  sloughing  of  certain  syphilitic  sores 
and  promote  the  healing*  process.  Full  doses  sometimes  succeed 
when  smaller  ones  fail. 

For  the  removal  of  syphilitic  nodes  from  the  membranes  of  the 
brain,  five  to  ten  grains,  repeated  three  times  a  day,  is  generally 
sufficient.  At  first  the  drug  sometimes  intensifies  the  pain,  then 
the  disease  rapidly  declines.  In  no  other  affection  does  this  medi- 
cine yield  such  striking  results. 

Iodide  of  potassium  may  be  conveniently  administered  in  milk. 


BROMIDE  OF  POTASSIUM,  SODIUM,  AMMONIUM, 

AND   LITHIUM. 

These  salts  in  physical  and  chemical  properties  are  closely  allied 
to  the  corresponding  iodides ;  yet  in  their  action  on  the  body,  the 
bromides  and  iodides  exhibit  considerable  differences. 

The  persevering  use  of  bromides  occasionally  produces  an  acne- 
form  rash,  and  even  boils;  effects  to  be  more  fully  described  in  a 
subsequent  part  of  this  section.  Yet  Dr.  Cholmeley  reports  the 
cure  of  some  obstinate  cases  of  acne  by  moderate  doses  of  bromide 
of  potassium. 

Bromide  of  potassium,  in  five  parts  of  glycerine,  has  proved  use- 
ful, it  is  said,  as  a  local  application  to  ease  the  pain  in  haemor- 
rhoids, fissure  of  the  rectum,  and  in  painful  growths. 

If  taken  in  moderate  doses  for  some  time,  or  in  larger  doses  for 
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a  shorter  time,  bromide  of  potassium  diminishes  the  sensibility  of 
the  soft  palate,  uvula,  and  upper  portion  of  the  pharynx,  evidenced 
by  the  absence  of  movement  in  these  parts  when  they  are  touched. 
Zcepffel  finds  that  bromide  of  potassium  affects  the  reflex  irrita- 
bility but  not  the  sensibility  of  the  pharynx ;  thus,  after  its  use, 
irritation  of  the  throat  will  not  excite  deglutition,  but  the  pain  of 
operations  is  not  lessened.  He  agrees  with  Voisin,  that  thirty 
grains  may  be  insufficient  to  affect  the  pharynx,  and  that  some- 
times it  may  be  necessary  to  repeat  this  dose  two  or  three  times,  a 
few  hours  apart.  It  has  been  recommended  to  give  the  bromides 
to  reduce  the  excitability  of  the  throat  preparatory  to  a  laryngo- 
scopies! examination  ;  and  it  is  even  averred  by  some  writers,  that 
merely  brushing  the  pharynx  and  soft  palate  with  a  solution  of  the 
bromide,  is  sufficient  to  quell  the  irritability  and  to  permit  a  laryn- 
goscopic  examination  with  comfort  to  the  patient.  Many  ob- 
servers, however,  question  this  use  of  bromide,  and  Dr.  Mackenzie 
considers  that  ice  alone  can  lower  the  excitability  of  the  pharynx. 

Assuming  that  the  bromides  possess  the  property  of  diminishing 
the  sensibility  or  the  reflex  irritability  of  the  pharynx,  it  was 
naturally  surmised  that  they  would  lessen  the  excitability  of  the 
larynx,  and  thus  prove  useful  in  those  diseases  accompanied  by 
spasmodic  contraction  of  the  glottis,  as  whooping-cough  and  laryn- 
gismus stridulus. 

It  is  possible  to  reconcile  the  discrepant  statement  concerning  the 
mfluence  of  this  remedy  on  these  diseases.  Now,  as  to  whooping- 
cough,  all  observers  must  admit  that  some  cases  are  altogether 
uninfluenced  by  this  remedy,  and  it  neither  lessens  the  frequency 
nor  the  severity  of  the  paroxyms  of  coughing.  In  other  cases,  it 
appears  to  control  both  the  frequency  and  the  severity.  The 
bromide,  I  believe,  will  only  be  found  serviceable  in  simple  uncom- 
plicated whooping-cough.  If  there  is  fever,  or  much  catarrh  of  the 
lungs,  if  there  is  pneumonia,  or  tuberculosis,  if  the  child  is  teething, 
and  the  gums  are  swollen,  red,  and  painful,  or  if  any  gastric  irrita- 
tion exists,  then  till  these  complications  have  been  met  by  appro- 
priate treatment  this  remedy  fails ;  but  when  the  case  has  been 
reduced  to  a  simple  form,  the  bromide  of  potassium  does  certainly 
influence  the  disease,  lessening  both  the  frequency  and  severity  of 
the  paroxysms. 

It  is  thus  found  to  be  of  most  service  in  the  summer,  or  when  the 
weather  is  genial  and  mild.  Like  other  remedies  for  whooping- 
cough,  the  bromides  are  more  efficacious  in  some  epidemics  than 
in  others. 

M2 
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The  efficacy  of  bromide  of  potassium  in  laryngismus  stridulus,  is 
subject  to  conditions  very  similar  to  those  which  limit  its  useful- 
ness in  whooping-cough.  Any  irritation,  as  that  from  teething, 
must  be  removed  before  the  remedy  appears  to  manifest  any 
power. 

As,  however,  in  cold  sponging,  we  possess  a  cure  for  laryn- 
gismus stridulus,  ready,  prompt,  efficient,  we  need  not  often  have 
recourse  to  the  bromide.     (See  Cold  Bath.) 

The  bromides  are  sometimes  useful  in  whooping-cough,  and 
laryngismus  stridulus  when  complicated  with  convulsions.  Dur- 
ing a  paroxysm  of  laryngismus  stridulus,  or  whooping-cough,  the 
obstruction  in  the  larynx  sometimes  becomes  so  urgent  as  to  in- 
duce very  imperfect  oxidation  of  the  blood,  and  to  cause  partial 
asphyxia,  resulting  in  an  attack  of  convulsions.  Convulsions, 
moreover,  are  not  uncommon  in  laryngismus,  independent  of  as- 
phyxia, unaccompanied  with  an  attack  of  crowing,  the  early  and 
less  developed  stage  of  these  convulsive  attacks  being  manifested 
in  carpo-pedal  contractions,  squinting,  etc.  The  bromides  will 
control  the  recurrence  of  these  convulsions,  even  when  the  disease 
itself  is  apparently  otherwise  uninfluenced. 

With  regard  to  laryngismus  stridulus,  cold  sponging  is  generally 
sufficient  to  avert  convulsions ;  but  in  cases  where,  from  the  effects 
of  any  irritation,  cold  sponging  is  ineffectual,  the  bromide  of  potas- 
sium will,  in  most  instances,  avert  the  convulsions,  thus  obviating 
one  of  the  gravest  dangers  of  this  disease. 

The  bromide  of  potassium  will  much  benefit  a  curious  affection 
we  sometimes  meet  with  of  a  child,  which,  from  the  time  of  his 
birth,  can  swallow  solids  with  ease,  yet  is  choked  every  time  he 
tries  to  drink.  This  strange  affection  is  in  no  way  connected  with 
diphtheria  or  any  visible  affection,  or  malformation,  of  the  throat. 

The  bromides,  so  far  as  we  know,  appear  to  have  very  little  in- 
fluence on  the  stomach. 

In  certain  cases,  these  salts  exert  a  beneficial  influence  on  the 
intestines ;  for  instance,  in  a  form  of  colic,  which  sometimes  affects 
children  from  a  few  months  to  one  or  two  years  old.  The  walls  of 
the  belly  are  retracted  and  hard,  while  the  intestines,  at  one  spot^ 
are  visibly  contracted  into  a  hard  lump,  the  size  of  a  small  orange, 
and  this  contraction  can  be  traced  through  the  walls  of  the  belly, 
travelling  from  one  part  of  the  intestines  to  another.  These  colicky 
attacks,  unconnected  with  constipation,  diarrhoea,  or  flatulence,  oc- 
cur very  often,  and  produce  excruciating  pain.  Sometimes  they  are 
associated  with  a  chronic  aphthous  condition  of  the  mouth.  They 
generally  resist  all  other  kinds  of  treatment  but  the  bromides. 
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Like  the  iodides,  these  salts  pass  quickly  into  the  blood,  and  we 
shall  now  treat  of  their  influence  on  the  organs  to  which  they  are 
conveyed  by  this  fluid. 

The  experiments  of  Brown-S^quard,  Meuriot,  and  Amory,  lead 
them  to  conclude  that  bromides  contract  all  the  blood-vessels,  pro- 
ducing anaemia  of  the  brain  and  spinal  cord,  thus  diminishing  the 
excitability  of  these  organs. 

Certain  experiments  show  that  this  contraction  is  probably  owing  to  the  effect 
of  bromide  of  potassium  on  the  vaso-motor  nervous  system.  The  six  toes  of  both 
hind  feet  of  a  frog  were  quickly  cut  off,  and  during  the  following  two  minutes  eight 
drops  of  blood  flowed  from  the  right  leg,  and  nine  from  the  left.  Another  frog, 
after  being  poisoned  by  bromide  of  potassium,  was  treated  in  the  same  way,  but 
during  the  two  minutes  after  amputation,  two  drops  only  flowed  from  the  right  leg. 
The  left  sciatic  plexus  was  then  divided,  thereby  cutting  of!  nervous  communica- 
tion between  the  limb  and  the  vaso-motor  centres,  and  in  two  minutes  ten  drops 
flowed  from  the  left  leg. 

The  bromide  of  potassium  induces  in  animals  decided  diminution 
of  reflex  irritability,  and  of  cutaneous  sensibility.  Experiments 
render  it  probable  that  this  diminished  reflex  irritability  is  due 
in  part  to  the  effects  of  the  drug  on  the  reflex  function  of  the  cord, 
and  in  part  to  its  eflect  on  the  sensory  nerves. 

This  effect  is  not  due  to  its  action  on  the  muscles  or  motor  nerves ;  for,  after 
complete  abolition  of  reflex  action,  the  muscles  still  contract  oti  the  direct  applica- 
tion of  galvanic  stimulation,  and  the  motor  nerves  still  convey  impulses  to  the 
muscles.  Moreover,  if  the  vessels  of  the  hind  extremities  are  first  securely  tied, 
and  the  animal  then  poisoned,  the  hind  legs  in  common  with  other  parts  of  the 
body  lose  their  reflex  irritability,  showing  that  the  drug  does  not  expend  its  force 
on  the  muscles  or  motor  nerves,  since  these  parts  in  the  hind  extremities  are  pro- 
tected by  the  ligature  of  their  vessels.  Further,  this  conclusion  is  strengthened  by 
the  fact  that,  after  the  abolition  of  reflex  irritability  in  a  frog,  it  is  still  capable  of 
voluntary  movement.  Hence,  not  only  are  the  muscles  and  motor  nerves  unaf- 
fected, but  likewise  the  motor  tract  of  the  cord,  and  the  motor  centres  of  the  brain. 
It  appears,  therefore,  that  the  bromide  affects  only  the  reflex  function  of  the  cord, 
and  leaves  unaffected  the  other  parts,  certainly  the  motor  tract.  Dr.  Amory  attri- 
butes the  effects  of  the  bromide  on  the  cord  to  the  contraction  of  the  arterioles, 
and  to  the  diminution  of  function  consequent  on  the  lessened  supply  of  the  blood 
to  the  cord.  A  very  doubtful  explanation  this,  for,  in  the  first  place,  it  has  not 
been  satisfactorily  proved  that  bromides  do  contract  the  arterioles ;  and  again,  if 
depressed  reflex  action  were  due  to  this  cause,  surely  the  other  functions  of  the 
cord  would  share  this  depression,  for  it  seems  incredible  that  only  the  arterioles 
supplying  that  part  of  the  cord  devoted  to  reflex  function  should  be  affected ;  and 
lastly,  in  the  bloodless  frog,  when  all  the  blood  has  been  washed  out  of  the  vessels 
and  replaced  by  salt  water,  rendering  the  cord  completely  anaemic,  the  symptoms 
produced  by  bromides  do  not  occur.  Bromides  depress  likewise  the  sensory  nerves, 
for  it  has  been  shown  by  several  experimenters,  that  an  animal  poisoned  by  bromide 
of  potassium,  yet  still  possessed  of  the  power  of  voluntary  movement,  submits  to 
pinching,  burning,  or  pricking,  without  moving  or  giving  other  evidences  of  pain. 
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Topically  applied  to  the  heart  or  voluntary  muscles,  it  destroys 
the  contractility,  and  topically  applied  to  the  motor  nerves  or 
spinal  centres,  it  destroys  their  function.  This  property  probably 
depends  on  the  potash  alone,  for  potash  salts  paralyze  all  the 
structures  of  the  body.     {See  Potash.) 

In  a  joint  paper  by  Mr.  Morshead  and  myself,  published  in  the 
Journal  of  Anatomy  and  Physiology  y  we  have  shown  that  all  the  effects 
described  as  arising  from  bromide  of  potassium  on  frogs,  are  due 
to  the  potash,  and  further,  that  these  effects  are  producible  by  all 
potassium  salts. 

After  a  hypodermic  injection  of  a  solution  of  bromide  of  potassium,  in  from  one 
to  five  minutes  as  soon  as  a  condition,  probably  due  to  fright  and  shock,  has  passed 
oif,  the  animal  recovers  complete,  or  almost  complete  voluntary  power,  but  there 
is  considerable,  and  in  some  cases  very  complete  loss  of  sensation ;  thus,  pinching 
a  toe  either  excites  no  voluntary  movement,  or  it  is  manifested  only  under  sharp 
and  repeated  pinching.  In  six  or  seven  minutes  general  weakness  ensues,  and 
slowly  progresses  till,  in  about  an  hour,  paralysis  is  complete.  But  before  this  is 
induced,  the  animal  lies  flat  on  the  table  looking  dead,  whilst  pinching  excites 
neither  reflex  nor  voluntary  action,  yet  at  this  time  the  animal  retains  considerable 
voluntary  power,  being  able  to  hop  vigorously,  though  awkwardly.  The  sequence 
of  the  symptoms  then  is,  first,  that  shortly  after  the  injection,  complete,  or  almost 
complete,  paralysis  of  the  afferent  nerves,  with  loss  or  destruction  of  reflex  action, 
but  with  voluntary  power  very  little  or  not  at  all  affected ;  next  voluntary  power  de- 
clines and  is  at  last  abolished.  We  find  that  chloride  and  iodide  of  potassium  pro- 
duce these  identical  phenomena ;  that  the  rapidity  of  the  loss  of  voluntary  power 
depends  on  the  proportionate  amount  of  potash  the  salt  contains.  Thus  we 
always  used,  as  near  as  possible,  the  same  relative  amount  of  each  salt  to  the 
weight  of  the  animal.  So  as  to  give  an  equivalent  quantity  of  the  potash,  these 
salts  must  be  administered  in  about  the  following  ratio : — Chloride  of  Potassium  i. 
Bromide  1*5,  Iodide  2.  Now  we  found  that,  on  an  average,  the  chloride  caused 
complete  paralysis  in  40  minutes,  the  bromide  in  55  minutes,  and  the  iodide  in 
80  minutes,  figures  standing  in  about  the  same  ratio  as  the  amount  of  potash 
respectively  contained  in  the  three  salts. 

The  effect  of  bromide  of  sodium  is  far  less  energetic ;  thus,  in  the  course  of  four 
or  five  minutes,  its  effects  pass  entirely  away  and  are,  indeed,  probably  due  to  the 
mechanical  shock,  and  not  to  the  direct  action  of  the  bromide  on  the  nervous 
tissues.  For  the  above  reasons,  we  conclude  that  the  effects  just  described  depend 
on  the  potash  in  the  bromide  of  potassium,  the  same  results  being  inducible  by 
other  potassium  salts.  Our  observations,  therefore,  thus  confirm  Guttmann's 
statements  concerning  the  similar  action  of  all  potassium  salts  on  the  nervous 
system  of  frogs,  also  Laborde*s  statement  that  bromide  of  sodium,  even  in  double 
the  dose  of  bromide  of  potassium,  produces  in  frogs  no  characteristic  symptoms. 

Very  large  doses  of  bromide  of  potassium  lessen  the  frequency 
and  the  force  of  the  heart's  contractions,  shortening  the  systole  and 
prolonging  the  diastole,  and  at  last  arresting  the  heart  in  diastole. 
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Bromide  of  potassium  is  used  in  a  variety  of  diseases,  but  its 
virtues  are  chiefly  conspicuous  in  convulsions. 

It  is  serviceable  in  all  forms  of  convulsions — in  epilepsy,  in  the 
convulsions  of  Brig^ht's  disease,  and  in  the  convulsions  of  children, 
whether  due  to  centric  or  eccentric  causes.  Although  convulsions 
may  be  excited  by  many  causes,  it  is  probable  that  the  conditions 
of  the  nervous  centres  producing  the  attack,  are  in  every  instance 
identical ;  and  it  appears  to  be  these  conditions  which  the  bromide 
controls. 

In  no  disease  is  the  bromide  of  potassium  more  signally  effica- 
cious than  in  epilepsy,  though  it  is  not  equally  useful  in  all  forms, 
for  this  drug  leaves  attacks  oi petit  mal  often  unbenefited.  It  is  the 
convulsive  form  of  epilepsy  which  is  so  remarkably  amenable  to 
the  bromide,  for  in  by  far  the  greater  number  of  cases,  the  flts, 
under  its  influence,  become  much  less  severe  and  less  frequent. 
Even  when  of  great  severity,  and  repeated  perhaps  several  times  a 
day,  the  flt  may  be  postponed  for  weeks,  and  even  months ;  nay,  in 
some  cases  it  has  been  delayed  for  years. 

Cases  of  the  convulsive  form,  however,  occasionally  occur,  over 
which  the  bromide  appears  to  be  powerless ;  the  fits  recurring  as 
often  and  as  severely  as  if  no  medicine  had  been  taken.  It  is  not 
possible  to  foretell  when  the  medicine  will  succeed,  and  when  it 
will  fail.  As  might  be  expected,  the  eflects  of  the  drug  are  most 
marked  when  the  disease  is  of  short  standing. 

Dr.  Weir  Mitchell  recommends  bromide  of  lithium  in  epilepsy. 

It  contains  a  larger  percentage  of  bromide  than  either  the  sodium 
or  potassium  salts,  and  it  acts  more  powerfully,  so  that  smaller 
'doses  may  be  given.  Dr.  Mitchell  thinks  the  lithium  salt  succeeds 
sometimes  when  the  potassium  and  sodium  salts  fail.  As  a  hyp- 
notic, he  says,  **  it  is  superior  to  the  potassium  and  other  salts  of 
bromine."  Echeverria  thinks  it  is  inferior  to  the  potassium  salt  in 
epilepsy,  and  a  hypnotic  superior  to  the  sodium  and  calcium  salts. 

Echeverria  considers  the  potassium  salt  much  superior  in  epilepsy 
to  the  ammonium  salt.  The  ammonium  salt  is  more  disagreeable 
to  the  taste.  In  epileptic  maniacal  excitement  Echeverria  finds 
bromide  of  sodium  far  less  serviceable  than  bromide  of  ammonium. 
He  moreover  asserts  that  bromides  fail  to  suppress  mental  excite- 
ment in  epileptics  unless  combined  with  some  other  narcotic,  as 
conium,  cannabis  indica,  hyoscyamus,  chloral  (15  to  20  grains  each) 
or,  still  better,  ergot  of  rye. 

Brown-S^quard  thinks  it  advantageous  to  mix  the  potassium  and 
the  ammonium  salts,  this  combination  exerting  a  greater  influence 
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on  epilepsy  than  either  salt  separately,  and  lessening  the  risk  of 
bromism.    Echeverria  disputes  these  assertions. 

In  mild  epileptic  cases,  ten  grains  three  times  daily  is  sufficient. 
When  the  attack  occurs  only  at  night,  the  best  way  to  avert  it  is  to 
give  at  bedtime  a  full  dose  of  thirty  grains.  Echeverria  finds  that 
the  average  dose  required  is  sixty  grains  daily,  but  in  severe  cases 
a  much  larger  quantity  may  be  needed.  In  respect  to  the  dose, 
Voisin  says,  "  I  have  employed  for  many  years  a  method  which  has 
given  me  the  best  results,  which  consists  in  determining  the  condi- 
tion of  reflex  nausea  by  introducing  a  spoon  as  far  as  the  epiglottis. 
I  have  remarked  that  a  therapeutic  dose  of  the  bromide  of  potas- 
sium is  not  attained  till  reflex  nausea  is  suppressed ;  it  is  not  till 
then  that  the  bulb  is  certainly  acted  on,  and  its  excito-motory  force 

diminished The  study  of  other  reflex  phenomena,  such  as  lach- 

rymation,  cough  and  sneezing,  enables  us  to  follow  the  action  of 
the  medicine  upon  the  bulb  and  spinal  cord.  The  dose  should  not 
be  increased  beyond  the  suppression  of  reflex  nausea,  but  it  should 
be  given  continuously  for  years  together.  If  the  malady  be  ame- 
liorated, or  in  process  of  cure,  at  the  end  of  two  years  of  ameliora- 
tion, the  remedy,  instead  of  being  administered  every  day,  may  be 
given  every  second,  third,  or  fourth  day,  provided  reflex  nausea  be 
always  and  certainly  absent."  Voisin  considers  that  the  early 
manifestation  of  toxic  eflects  is  a  good,  and  their  late  appearance, 
a  bad  augury. 

If  the  patient  is  not  cured,  but  only  benefited,  by  the  bromide,  it 
may  be  continued  for  months  or  years.  But  its  administration 
should  be  suspended  at  times  for  a  week  or  ten  days,  otherwise  the 
system  becomes  accustomed  to  it,  when  it  loses  its  influence,  so 
that  the  good  eflects,  so  well  marked  originally,  cease  altogether, 
the  fits  recurring  with  their  old  severity  and  frequency.  If  in  such 
a  case  the  drug  is  withheld  for  a  time,  and  then  resumed,  it  again 
manifests  all  its  previous  efficacy. 

It  has  been  asserted  and  denied  that  chloride  of  potassium  in 
epilepsy  is  as  efficacious  as  bromide  of  potassium. 

We  have  already  spoken  of  the  effect  of  bromide  of  potassium 
on  the  convulsions  sometimes  accompanying  whooping-cough  and 
laryngismus  stridulus.  The  bromide  will  often  prove  useful  in  all 
other  diseases  associated  with  general  convulsions.  Of  course  the 
exciting  cause  of  the  convulsive  attacks  should,  if  possible,  be  re- 
moved ;  but  even  when  the  cause  is  indetectable,  this  salt  will  often 
lessen  or  prevent  the  epileptiform  seizures.  The  convulsions  caused 
by  intestinal  worms  sometimes  resist  this  remedy  completely. 
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Bromide  of  potassium  will  often  check  the  convulsions  resulting^ 
from  simple  meningitis,  the  fits  sometimes  persisting  after  the  de- 
cline of  the  inflammation,  and  inflicting  serious  damage. 

Many  writers  extol  bromide  of  potassium  in  teething,  averring 
that  it  obviates  irritability  and  restlessness,  and  prevents  convul- 
sions. 

Dr.  Begbie  has  much  commended  this  salt  as  a  soporific.  The 
hypnotic  effects,  Dr.  Clarke  and  many  others  consider  due  to  the 
anaemia  of  the  brain  which  these  salts  produce.  Too  much  ansemia, 
he  asserts,  induce  wakefulness,  whilst  a  less  degree  produces  sleep. 
In  this  way  he  explains  the  different  effects  of  bromide  of  potassium 
on  himself.  After  unusual  mental  or  physical  fatigue,  which  he 
asserts  causes  anaemia  of  the  brain,  forty  or  fifty  grains  of  bromide, 
by  increasing  the  anaemia,  caused  sleeplessness,  though  it  soothed 
and  quieted  him.  When  only  wakeful  from  an  ordinary  amount 
of  mental  work,  a  state  when  the  brain  is  in  a  hyperaemic  condi- 
tion, the  same  dose  produced  sound  and  refreshing  sleep.  Given 
when  the  brain  receives  only  the  usual  amount  of  blood  it  produces 
unusually  profound  sleep.  Voisin,  referring  to  his  patients  in  the 
BicStre,  says,  "  The  hypnotic  action  upon  them  was  very  remark- 
able night  and  day.  Some  were  obliged  to  sleep  for  a  few  minutes 
at  a  time  in  the  midst  of  their  work.  None,  in  spite  of  whatever 
efforts  they  made  to  the  contrary,  could  resist  sleep  directly  after 
their  evening  meal."  It  has  been  found  of  especial  use  in  obviat- 
ing that  sleeplessness  and  wandering  at  night,  not  unfrequently 
occurring  during  convalescence  from  acute  diseases.  Often,  too, 
it  is  of  service  for  the  like  symptoms  during  even  the  febrile  stage 
of  inflammatory  and  specific  fevers,  as  pneumonia,  rheumatism, 
and  typhoid  fever. 

In  sleeplessness  from  other  causes,  as  worry,  overwork,  grief, 
dyspepsia,  &c.,  it  may  be  hopefully  employed.  These  remedies  are 
especially  indicated  if,  besides  sleeplessness,  the  patient,  although 
of  abstemious  habits,  suffer  from  delirium,  resembling  that  of 
delirium  tremens. 

Bromide  of  potassium  is  often  of  conspicuous  benefit  in  delirium 
tremens,  removing  the  delusions,  calming  the  delirium,  and  induc- 
ing sleep ;  and  its  efficacy  is  most  apparent  in  the  earlier  stages, 
before  the  delirium  becomes  furious.  Moreover,  it  is  of  great  ser- 
vice in  dispelling  delusions  which  may  remain  after  the  partial  sub- 
dual of  the  attack. 

Dr.  Clarke  recommends  this  salt  in  the  insomnia  accompanying 
mental  anxiety,  hysteria,  pregnancy,  and  "  a  sort  of  hyperaesthe- 
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sia,  which  I  know  not  how  to  describe  by  any  other  name  than 
general  nervous  irritability." 

To  produce  sleep,  twenty  to  thirty  grains  should  be  given  at 
night ;  and  should  this  prove  insufficient,  a  like  dose  may  be  taken 
in  the  morning.  Likewise  twenty  to  thirty  grains,  or  even  more, 
may  be  given  in  delirium  tremens  every  two  hours  till  the  patient 
falls  asleep.  The  salt  often  succeeds  as  a  soporific  when  opium 
fails.  It  increases  the  hypnotic  effect  of  chloral,  hyoscyamus,  bella- 
donna, cannabis  ixldica,  ether  and  chloroform,  and,  according  to 
Da  Costa,  of  opium. 

Dr.  Begbie  recommends  it  for  overtaxed  brain,  either  from  study, 
or  over-strenuous  application  to  business.  It  calms  the  excitement, 
produces  sleep,  and  dispels  the  giddiness,  noises  in  the  ears,  and 
perversions  of  the  external  senses,  which  often  harass  these  patients. 
In  such  cases  it  is  invaluable.  He  also  recommends  this  salt  in 
acute  mania.  It  is  useful  too  in  the  headache  connected  with  grief 
or  worry. 

There  is  a  group  of  symptoms  variously  combined,  occurring 
mostly  in  women,  generally  townspeople.  The  patient  is  very 
*'  nervous,"  subject  often  to  great  despondency,  at  times  so  unen- 
durable as  to  make  her,  as  she  expresses  it,  feel  as  if  she  should  go 
out  of  her  mind.  She  is  very  irritable,  is  unable  to  fix  her  atten- 
tion, and  noises  distress  her.  She  sleeps  badly,  her  rest  being 
broken  by  harassing  dreams.  This  condition  often  arises  from 
overwork,  grief,  worry,  or  too  long  residence  in  town,  or  want  of 
change. 

The  bromide  of  potassium  will  always  cure  this  group  of  symp- 
toms. Their  occurrence,  independently  or  associated  with  other 
illnesses,  as  the  change  of  life,  or  migraine  (sick  headache,  nervous 
sick  headache,  bilious  headache),  is  a  distinct  indication  to  give  the 
bromide. 

The  bromide  has  been  often  extolled  for  its  efficacy  in  the  symp- 
toms pertaining  to  the  '' change  of  life"  and  in  migraine,  and 
though  often  very  serviceable,  yet  it  often  fails.  The  distressing 
symptoms  occurring  during  the  change  of  life  are  very  various,  but 
generally  occur  in  definite  groups,  though  these  may  be  more  or 
less  combined.  The  group  of  symptoms  I  have  just  described  com- 
monly occurs  at  the  menopause,  and  yields  almost  always  to  the 
bromides.  This  group  is  often  associated  with  heats  and  flushings, 
followed  by  free  perspiration  and  prostration,  sometimes  extreme. 
These  symptoms  too  will  also  generally  give  way  to  the  bromide. 
If,  however,   the  heats,  flushings  and  perspirations  predominate 
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over  the  mental  depression,  nervousness,  irritability  and  sleepless- 
ness, then  small  doses  of  nitrite  of  amyl  (see  this  drug)  will  gener- 
ally prove  more  serviceable  than  bromide  of  potassium.  Whilst 
removing  the  heats,  flushings,  and  perspiration,  the  nitrite  of  amyl 
controls  the  other  group  of  symptoms,  quiets  the  nervous  system, 
produces  sound  dreamless  sleep,  and  relieves  the  nervousness  and 
depression.  At  the  change  of  life  patients  often  complain  of  much 
fluttering  at  the  heart,  a  symptom  best  controlled  by  large  doses  of 
the  astringent  preparations  of  iron  (see  Iron).  Indeed,  if  a  patient 
is  anaemic,  the  bromide  or  any  treatment,  though  efficacious  for  a 
time,  fails  in  the  long  run. 

Occasionally  the  troubles  just  described  yield  but  partially  to  the 
treatment  recommended;  or,  if  removed  for  a  time,  recur  with 
greater  intensity  and  become  unendurable.  Then  the  only  re- 
source is  thorough  change  of  air  and  scene,  or  travelling  for  three 
or  six  months. 

In  migraine  too  (sick  headache  and  its  allies),  bromide  of  potas- 
slum  has  been  strongly  recommended  by  Drs.  Yandell  and  Davis 
of  America,  and  Latham  of  Cambridge,  and  it  is  often  of  great 
service,  though  in  many  cases  it  altogether  fails.  In  the  article  on 
croton  chloral  I  have  treated  of  migraine,  and  I  here  merely  add, 
that  we  often  find  the  headache  associated  with  the  group  of  symp- 
toms previously  described,  namely,  nervous  depression,  sleepless- 
ness, irritability,  &c.  Perhaps  for  years  previously  the  patient  has 
been  troubled  with  attacks  of  migraine  at  intervals  of  a  month  or 
so.  On  the  occurrence  of  this  group  of  symptoms,  the  attacks  of 
migraine  become  much  more  frequent  and  severe;  indeed,  the 
pain  may  become  continuous,  though  at  times,  generally  once  a 
day,  it  may  be  paroxysmally  worse.  The  irritability,  sleepless- 
ness, &c.,  are  indications  of  a  depressed  nervous  system,  which 
accounts  for  the  increased  frequency  of  the  migrainous  attacks. 
With  this  condition  of  the  nervous  system,  slight  disturbances  and 
causes  of  irritation  bring  on  severe  headaches;  sometimes  so  easily 
induced  that  they  occur  daily.  Bromide  of  potassium  produces  re- 
freshing sleep,  soothes  the  nervous  system,  dispels  the  other  symp- 
toms, and  at  the  same  time  lessens  the  frequency  and  severity  of 
the  headaches.  Again,  derangement  of  the  womb  excites  migrain- 
ous attacks  either  at  a  normal  or  menorrhagic  period.  Here  again 
bromide  of  potassium  is  useful,  and  its  efficacy,  when  the  attacks 
are  caused  by  menorrhagia,  is  not  entirely  due  to  its  checking  this 
condition,  for,  given  between  the  periods,  it  may  improve  the 
migraine  before  the  next  attack  of  menorrhagia.    Whilst  speaking 
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of  Uterine  disturbance  as  an  exciting*  cause  of  these  headaches,  I 
may  mention  that  sometimes  they  are  due  to  uterine  mischief* 
generally  of  the  neck  of  the  uterus,  and  remain  rebellious  to  any 
treatment  till  the  womb  is  cured  either  by  injections  or  by  other 
treatment. 

Sometimes  during  an  attack  a  full  dose  induces  sleep,  and  after 
a  few  hours  the  patient  awakens  free  from  headache.  Drs.  Yandell 
and  Davis  lind  five  or  six  grains  generally  sufficient,  but  they  have 
given  half  a  drachm  three  times  a  day.  In  severe  attacks  recur- 
ring daily,  I  find  fifteen  grains  twice  during  the  day,  and  double 
that  dose  at  night,  generally  required. 

Sometimes  in  the  later  months  of  pregnancy,  a  woman  becomes 
at  night  the  prey  of  the  most  frightful  imaginings,  labouring  under 
the  impression  that  she  has  committed,  or  is  about  to  commit,  some 
great  crime  or  cruelty,  as  the  murder  of  her  children  or  husband. 
The  bromide  dispels  these  delusions,  and  induces  calm,  refreshing 
sleep.  Freidreich  gives  15  to  30  grains  daily  for  vomiting  of 
pregnancy. 

Bromide  of  potassium  is  of  great  service  in  the  treatment  of  chil- 
dren subject  to  night-screaming,  a  symptom  which  appears  to  be 
allied  to  nightmare.  Children  from  a  few  months  to  several  years 
old  may  be  attacked  with  this  affection.  Sometimes  the  attack 
occurs  only  once  or  twice  a  week,  as  is  usually  the  case  with  older 
children ;  or  it  may  be  repeated  several  times  each  night.  The 
screaming  may  last  only  a  few  seconds  or  it  may  endure  for  several 
hours.  While  screaming,  these  children  are  generally  quite  un- 
conscious of  what  is  occurring  around  them,  and  cannot  recognize, 
nor  be  comforted  by,  their  friends.  They  are  generally  horribly 
frightened.  A  somewhat  similar  condition  is  met  with  in  children  a 
few  years  old,  a  state  very  similar  to  somnambulism,  but  sometimes 
apparently  allied  to  epilepsy.  The  child  gets  out  of  bed  while  fast 
asleep,  walks  about  the  house,  and  performs,  as  if  awake,  various 
acts,  quite  unconsciously.  This  stage  is  not  accompanied  with  any 
terror.  With  the  screaming  and  fright,  squinting  sometimes  oc- 
curs, which  after  some  time  becomes  permanent.  In  these  cases 
bromide  of  potassium  will  prevent  the  screaming*,  and  remove  the 
squinting.  This  affection  in  children  being  connected  very  gener- 
al^ with  deranged  digestion,  the  condition  of  the  stomach  or  intes- 
tines should  be  attended  to ;  but  even  in  spite  of  this  derangement 
the  bromide  will  give  quiet  and  refreshing  sleep. 

The  nightmare  of  adults  will  generally  yield  to  the  same  medi* 
cine. 
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It  is  soothing  in  hysteria,  giving  patients  greater  control  over 
themselves  and  preventing  hysterical  paroxysms. 

Dr.  Begbie  has  used  the  same  salt  with  great  advantage  in  some 
cases  of  asthma  and  of  diabetes.  It  occasionally  relieves  the  pain 
of  neuralgia. 

It  is  also  used  with  decided  benefit  in  certain  derangements  of  the 
organs  of  generation.  Large  doses  are  said  to  lessen  the  natural 
menstrual  discharge.  In  some  forms  of  menorrhagia  it  is  equal,  if 
not  superior,  to  any  remedy  we  possess ;  but  it  is  more  useful  in 
the  flooding  of  young  than  of  old  women.  Over  that  form  of  flood- 
ing due  to  uterine  tumours  of  various  kinds,  it  exerts  less  control 
than  ergot  and  some  other  remedies.  To  check  profuse  menstrua- 
tion, its  administration  must  be  regulated  by  the  circumstances  of 
the  case.  If  the  loss  of  blood  occur  only  at  the  natural  period,  the 
medicine  is  then  commenced  about  a  week  before ;  and  when  the 
menstrual  flux  has.  ceased,  the  remedy  should  be  discontinued  till 
the  next  attack  is  about  to  begin.  On  the  other  hand,  if  the  loss  of 
blood  occurs  every  two  or  three  weeks,  or  oftener,  the  medicine 
must  be  given  without  intermission  till  the  loss  is  controlled ;  and 
when  the  discharge  has  been  brought  to  its  right  period  and  amount, 
it  will  still  be  desirable  to  give  a  few  doses  for  a  short  time  before 
each  monthly  period.  Ten  grains  three  times  a  day  is  a  dose  suffi- 
cient in  the  flooding  of  young  women,  but  much  larger  doses  are 
required  in  the  more  obstinate  forms  depending  on  organic  changes 
in  the  womb.  This  remedy  has  been  recommended  by  Dr.  Begbie 
in  puerperal  mania  and  nymphomania.  Dr.  Clarke  also  says  it 
reduces  sexual  excitement  in  those  instances  of  hysterical  excite- 
ment verging  on  nymphomania.  Small  doses  are  unavailing. 
Not  less  than  twenty  grains  thrice  daily  will  exert  a  decided  con- 
trol over  excessive  sexual  propensity. 

It  also  restrains  spermatorrhoea.  Its  employment  should  be  sup- 
plemented by  cold  sponging  of  the  scrotum  and  perinaeum,  and 
the  suspension  of  the  testicles  in  cold  water  for  some  minutes 
night  and  morning.  Seminal  emissions  are  generally  excited  by 
dreams,  which  may  often  be  avoided  by  abstaining  from  suppers, 
and  sleeping  on  a  hard  mattress.  Dr.  George  Bird  has  pointed  out 
that  seminal  emissions  occur  from  undue  indulgence  in  bed,  the 
emissions  taking  place  almost  always  early  in  the  morning,  dur- 
ing the  second  sleep.  He  recommends,  therefore,  that  the  patient 
should  be  roused  after  six  or  seven  hours'  sleep,  and  should  never 
give  in  to  a  second  sleep.  The  observance  of  this  simple  means 
will  oiten  cure  this  otherwise  troublesome  affection.    Dr.  Hardman, 
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of  Blackpool,  tells  me  that  he  has  cured  some  obstinate  cases  of 
spermatorrhoea,  by  directing"  the  patient  to  empty  his  bladder  on 
waking  from  the  first  deep  sleep. 

It  proves  useful  in  allaying*  various  forms  of  hyperaesthesia,  and 
sometimes  eases  the  severe  pain  of  chronic  arthritis. 

Dr.  Da  Costa  finds  that  bromide  of  potassium  lessens,  or  even 
prevents,  many  of  the  disag'reeable  symptoms  of  opium,  as  g'iddi- 
ness,  confusion  of  mind,  fainting,  headache,  and  sickness.  It  mani- 
fests this  effect  over  morphia  and  codia,  less  than  over  laudanum. 
A  large  dose — 20  grains — of  bromide,  must  be  given  half  an  hour 
before  and  two  hours  after  the  laudanum.  Even  larger  doses  are 
necessary ;  he  even  gives  40  to  60  grains  some  hours  before  the 
administration  of  the  opium.  Da  Costa  says  the  bromide  exerts 
most  control  over  the  faintness.  He  avers  also  that  the  bromide 
heightens  the  "anodyne  or  hypnotic  effects  of  opium." 

If  the  medicine  is  continued  for  a  long  time,  as  is  sometimes 
required  in  the  treatment  of  epilepsy,  the  physiological  effects  of 
the  drug  become  apparent.  ''Diminished  sensibility,  followed  by 
complete  anaesthesia  of  the  soft  palate,  uvula,  and  upper  part  of 
the  pharynx,  is  the  first  symptom  that  the  patient  is  getting  under 
the  influence  of  the  drug.  The  sexual  organs  are  amongst  the  first 
to  be  influenced,  for  there  is  soon  produced  failure  of  sexual  vigour, 
and,  after  a  time,  marked  diminution  of  the  sexual  appetite  itself.'' 
(Bazire.) 

These  effects  vary  greatly ;  in  some,  the  remedy  producing  only 
moderate  diminution,  in  others,  temporary  impairment.  On  dis- 
continuing the  remedy,  the  sexual  organs  regain  their  lost  power. 
Another  frequent  result  of  the  prolonged  administration  of  the 
bromide  is  an  eruption,  generally  acneform,  occurring  most  on 
the  face  and  back,  but  it  may  affect  e^^en  a  larger  surface.  These 
spots  do  not  generally  suppurate,  nor  do  they  scar.  Echeverria, 
finds  that  five  or  ten  minims  of  liquor  arsenicalis,  given  with  the 
bromide,  will  prevent  the  eruption,  and  the  experience  of  the 
Epileptic  Hospital  confirms  him;  and  I  have  seen  cases  where 
the  rash  has  been  quickly  removed  and  subsequently  prevented 
by  arsenic.  I  have  found  that  iodide  of  sulphur  ointment,  fre- 
quently applied,  considerably  lessens  the  quantity  and  the  severity 
of  these  eruptions.  The  efficacy  of  the  remedy  bears  no  propor- 
tion to  the  amount  of  acne.  The  bromide  sometimes  excites,  it 
is  said,  eczema,  and  spots  like  erythema  nodosum.  The  acneform 
spots  may  become  true  boils,  and  these  boils  sometimes  form  large 
ulcers  with  conical  scabs,  looking  like  rupia.    Dr.  Weir  Mitchell 
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narrates  a  case  of  this  kind.  He  found  that  bromides  of  potas- 
sium, sodium,  ammonium,  and  lithium,  produced  these  ulcers.  He 
tried  also  bromides  of  calcium,  magnesium,  and  bromine  itself,  but 
as  these  preparations  failed  to  control  the  epileptic  lits,  they  were 
not  given  long  enough  to  determine  if  they  too  would  produce 
these  rupoid  ulcers.  Undue  administration  of  the  bromide  ren- 
ders a  patient  low-spirited,  easily  fatigued,  and  unfitted  for  work, 
symptoms  which  soon  subside  on  the  suspension  of  the  medicine. 

Acne,  and  the  other  evidences  of  bromism,  rarely  occur,  unless 
more  than  one  dose,  however  large,  is  taken  daily. 

M.  Rabuteau  says  that  bromide  of  potassium  may  be  detected  in 
the  urine  and  saliva  twenty  days  after  the  administration  of  a  dose 
of  fifteen  grains.  Df.  Amory  could  not  find  it  more  than  forty- 
eight  or  fifty-two  hours  after  a  single  dose,  but  after  the  drug 
had  been  taken  several  days,  and  then  discontinued,  he  could  find 
evidences  of  it  after  a  longer  time.  Elimination  by  the  urine  is 
less  rapid  than  absorption  by  the  stomach.  Traces  appear  in  the 
urine  in  ten  minutes.  Elimination  is  most  active  during  the  first 
eight  or  ten  hours,  and  in  less  than  twenty-four  hours  the  greater 
part  disappears. 

Bromide  of  potassium  is  conveniently  administered  in  beer  or 
milk. 


A   THEORY   CONCERNING   THE   TOPICAL   ACTION    OF 
ACIDS  AND  ALKALIES  ON  SECRETION. 

Prxyious  to  treating  in  detail  of  acids  and  alkalies,  I  wish  to  note 
their  action  on  the  secretions  of  the  body,  and  to  draw  attention  to 
a  theory  which  I  think  explains  their  action  in  this  respect,  and  at 
the  same  time,  serves  as  a  useful  guide  to  their  correct  employment 
in  disease. 

Acids  are  powerful  stimulants  of  salivary  secretion:  the  im- 
pression from  the  acid  is  conducted  to  the  spinal  cord,  and  thence 
reflected  through  the  cerebro-spinal  nerves,  supplying  the  salivary 
glands ;  and  if  these  are  divided,  acids  cease  to  augment  the  sali- 
vary secretion. 

Repeated  and  careful  experiments  have  established  the  fact  that 
dilute  acids  taken  into  the  stomach,  check  its  secretion ;  alkalies, 
on  the  other  hand,  powerfully  excite  the  secretion  of  the  gastric 
juice. 
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Acids  then,  check  acid,  but  increase  alkaline  secretions;  whilst 
dilute  alkalies  stimulate  acid  secretions. 

From  these  facts  the  more  general  law  is  inferred,  that  acids, 
applied  topically,  check  the  production  of  acid  secretions  from 
glands,  while  they  increase  the  flow  of  alkaline  secretions;  the 
very  reverse  being  the  case  with  alkalies,  for  alkalies  applied  to 
the  orifices  of  glands  with  acid  secretions,  increase  their  secreting 
power ;  while  alkalies  applied  in  a  corresponding  way  to  glands 
with  alkaline  secretions,  lessen  or  check  this  secretion. 

In  support  of  the  generalization  I  have  ventured  to  propose,  I 
will  now  adduce  some  practical  instances  of  the  efficient  therapeu* 
tic  employment  of  acids  or  alkalies. 

The  sweat  being  an  acid  secretion,  the  sponging  the  surface  of 
the  body  with  water  weakly  acidulated  with  acids,  will  in  many 
cases  effectually  control  profuse  perspiration. 

Acids  are  useful  to  allay  thirst,  by  promoting,  through  their 
topical  action  on  the  mucous  membrane,  the  secretion  of  the  al- 
kaline saliva. 

Acids  given  shortly  before  a  meal  generally  check  acidity. 

Alkalies  given  shortly  before  a  meal  increase  the  secretion  of 
the  acid  gastric  juice,  and  so  promote  digestion. 

A  weak  alkaline  lotion  is  often  useful  in  the  weeping  stage  of 
eczema,  by  checking  the  alkaline  watery  exudation. 

A  weak  alkaline  injection  is  efficacious  in  that  form  of  leucor- 
rhoea  depending  on  a  too  abundant  secretion  from  the  glands  of  the 
OS  uteri,  the  secretion  in  that  part  being  alkaline. 

Some  of  these  instances  will  recur  in  greater  detail  in  their  fitting 
places  in  this  volume. 

Kiihne,  in  his  Physiological  Chemistry^  makes  some  statements 
apparently  opposed  to  this  general  proposition.  He  asserts  that 
alkalies  as  well  as  acids,  stimulate  the  secretion  of  the  sub-max- 
illary gland.  The  secretion  produced  by  alkalies  is  thick,  whitish, 
and  cloudy ;  but  that  excited  by  acids  is  clear  and  less  viscid.  A 
difference  in  the  characters  of  the  secretions  from  the  sub-maxil- 
lary gland  is  observed,  according  as  the  cerebro-spinal  or  sympa- 
thetic nerve  supplying  this  gland  is  irritated.  Irritation  of  the 
sympathetic  excites  a  secretion  identical  with  that  produced  by 
alkalies;  while  irritation  of  the  cerebro-spinal  nerves  excites  a 
secretion  identical  with  that  produced  by  acids.  Hence  it  is  in- 
ferred that  alkalies  act  on  this  gland  through  the  sympathetic, 
and  acids  through  the  cerebro-spinal  nerves. 

No  doubt  the  saliva,  produced  by  acids,  and  by  irritation  of  the 


ACIDS.  177 

cerebro-spinal  nerves  is  a  true  secretion;   for  it  is  abundant  in 
quantity,  and  quickly  changes  starch  into  sugar;    and  irritation 
of  this  nerve  so  greatly  increases  the  flow  of  blood  to  the  gland, 
that  its  veins  pulsate,  and  their  contained  blood  is  of  a  bright 
arterial  tint.      It  is  doubtful,  however,  if  the  fluid  produced  by 
the  influence  of  alkalies,  or  by  irritation  of  the  sympathetic  nerve, 
is  a  physiological  secretion;    indeed,  Kiihne  thinks  it  is  due  to 
rapid  degeneration  of  the  gland.    The  quantity  of  fluid  produced 
by  alkalies  is  very  small,  and  that  obtained  by  irritation  of  the 
sympathetic,  is  said  to  require  many  hours  to   produce  even  a 
trace  of  sugar  in  a  solution  of  starch ;  but  recent  researches  tend 
to  show,  that  this  sympathetic  secretion,  though  scanty,  does  very 
readily  convert  starch  into  sugar.     The  fluid  thus  obtained,  con- 
tains large  quantities  of  very  pale  gelatinous  bodies,  of  different 
forms  and  sizes,  composed  partly  of  albumen  and  partly  of  mucin. 
Moreover,  by  the  irritation  of  the  sympathetic  nerve,  the  flow  of 
blood  to  the  gland  is  retarded,  and  the  blood  in  the  veins  becomes 
dark  and  venous  in  tint.     Alkalies  produce  very  little  secretion 
from  the  parotid  gland,  and  so  far  as  our  present  knowledge  goes^ 
none  is  excited  by  irritation  of  any  branches  of  the  sympathetic 
nerves. 


SULPHURIC,  HYDROCHLORIC,  NITRIC,   PHOSPHORIC,. 

AND  ACETIC  ACID. 

The  members  of  this  group  are  powerful  acids,  and  accordingly 
have  a  strong  affinity  for  alkalies  and  bases.  Some,  as  sulphuric 
acid  and  phosphoric  acid,  absorb  water  with  avidity.  All  possess 
high  diflfiision-power,  and  so  pass  readily  through  animal  mem- 
branes and  textures.  These  are  the  properties  which  explain  most 
of  their  actions  on  the  living  body. 

These  acids,  when  concentrated,  produce  decided  changes  in  the 
skin  by  their  affinity  for  the  bases  and  water  of  the  tissues,  as  well 
as  in  a  minor  degree  for  the  organic  substances  themselves.  Their 
great  diflusion-power  enables  them  to  penetrate  readily  and  deeply 
beneath  the  surface,  with  a  continuous  destructive  action,  till  they 
are  diluted  with  water  or  neutralised  by  the  bases  of  the  animal 
structures.  From  their  great  affinity  for  water,  sulphuric  acid  and 
phosphoric  acid  are  especially  energetic ;  they  withdraw  this  ele- 
ment from  the  textures,  and  thus  effect  their  complete  destruction. 
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In  adequate  quantity,  they  will  destroy  the  tissues  to  a  consider- 
able depth,  and  produce  a  brown  or  black  eschar. 

The  remaining  members  of  this  group,  owing  to  their  feeble 
affinity  for  water,  destroy  the  tissues  less  extensively,  and  their 
action  is  much  more  superficial. 

Sulphuric  acid  and  phosphoric  acid  are  never  used  undiluted,  on 
account  of  their  physical  action  on  the  tissues.  On  the  other  hand, 
nitric  acid  is  frequently  employed  to  destroy  and  remove  the  sur- 
face of  foul  and  unhealthy  sloughs  and  ulcers,  and  in  virtue  of  a 
property  of  which  we  shall  shortly  speak,  it  changes  an  unhealthy 
and  indolent  sore  into  one  more  healthy  and  prone  to  heal.  It  is 
frequently  employed  in  cases  of  soft  chancre,  indolent  and  broken 
bubo,  cancrum  labialis,  etc. 

Nitric,  hydrochloric,  and  especially  acetic  acid,  may  produce 
some  vesication.  Nitric  acid  colours  the  skin  characteristically 
yellow. 

They  are  often  used  with  the  best  results  for  the  purpose  of 
exciting  inflammation.  It  is  now  established  that  two  diseased 
actions  cannot  co-exist  actively  in  the  same  part,  and  on  this 
principle  we  use  one  or  other  of  the  three  acids,  nitric,  hydro- 
chloric, or  acetic ;  for  instance,  we  apply  an  acid,  usually  acetic, 
to  a  patch  of  herpes  circinnatus,  and  thus  establish  in  its  place  an 
inflammation  which  quickly  subsides,  at  once  cutting  short  a  dis- 
ease which  tends  to  spread  and  to  persist  for  a  considerable  time. 
Thus,  too,  it  is,  that  nitric  acid  induces  a  healthier  action  in  indo- 
lent ulcers,  or  arrests  the  spreading  of  sloughing  sores. 

Acetic  acid,  and  somewhat  diluted  nitric  acid,  are  frequently 
applied  to  warts,  which  are  destroyed  by  withdrawing  the  bases, 
and  by  dissolving  the  tissues  of  the  warts  themselves.  But  al- 
though any  of  these  acids  are  effectual,  and  in  many  cases  com- 
pletely remove  the  warty  growths,  yet  sometimes  a  fresh  and 
abundant  crop  springs  up  in  the  neighbourhood  of  those  under- 
going treatment.  Dr.  George  Bird  finds  the  glacial  acetic  acid 
very  effectual  in  removing  warty  growths.  Small  syphilitic  warts 
and  condylomata,  kept  constantly  moist  with  a  wash  of  diluted 
nitric  acid — a  drachm  or  two  of  the  dilute  acid,  to  a  pint  of  water, 
is  sufficient — are  thus  surely  and  painlessly  dispersed. 

The  members  of  this  group  are  more  generally  employed  ex- 
ternally, mixed  with  water.  Although  diluted,  they  still  excite  a 
beneficial  irritation,  and  may  be  used  as  lotions  in  urticaria,  con- 
trolling the  very  troublesome  itching,  even  preventing  the  formation 
of  wheals,  and  in  some  cases,  appearing  to  be  mainly  itiitrumental 
in  curing  this  disease. 
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AcidSy  especially  nitric  acid  and  hydrochloric  acid,  are  less 
employed  as  baths  than  formerly,  yet,  beyond  doubt,  they  exert 
a  very  powerful  influence  on  the  skin.  A  general  bath,  with  two 
to  eight  ounces  of  the  strong  nitric  or  hydrochloric  acid,  is  a  very 
active  exciter  of  a  torpid  skin.  Whether  these  baths  have  any 
effect  on  the  other  organs  of  the  body,  is  at  present  quite  unknown, 
no  experiment  having  been  made  to  settle  this  question.  It  is 
highly  probable,  however,  that  in  common  with  other  materials 
dissolved  in  baths,  these  acids  remain  unabsorbed  by  the  skin, 
and  that  any  change  in  the  deep  parts  of  the  body  resulting  from 
medicated  baths,  must  be  ascribed  to  the  direct  action  of  the  dis- 
solved materials  on  the  skin  itself.  Sponging  the  surface  of  the 
body  with  water  weakly  acidulated  with  acids,  will,'  in  some  cases, 
effectually  control  profuse  sweating,  the  sweat  being  an  acid  se- 
cretion. 

They,  however,  act  as  stimulants  to  the  skin  when  stripped  of  its 
cuticle ;  thus  nitric  acid  is  frequently  used  with  much  benefit  as  a 
lotion  in  the  treatment  of  indolent  and  painful  ulcers. 

Applied  to  the  softer  tissues,  the  dermis,  mucous  membranes, 
etc.,  acids  act  as  astringents,  causing  a  direct  condensation  of  the 
tissues,  probably  by  removing  part  of  the  base,  by  combination 
with  which,  the  albuminous  substances  were  held  in  the  soluble 
form. 

By  virtue  of  their  astringency,  they  check  profuse  secretions 
from  unhealthy  sores.  Nitric  acid  is  most  preferred  in  such  cases. 
Nitric  acid  is  generally  used  as  a  test  for  albumen  in  solution ;  it 
precipitates  the  albumen  by  abstracting  the  base  combined  with 
it,  and  in  setting  the  albumen  free,  converts  it  into  an  insoluble 
substance. 

When  diluted,  these  acids  very  effectually  check  bleeding  from 
the  smaller  vessels  and  capillaries  by  constringing  the  tissues,  ex- 
citing the  muscular  coat  of  the  arteries  to  contract,  and  by  coagu- 
lating the  blood  in  the  ends  of  the  wounded  vessels,  and  so 
plugging  them.  Vinegar,  always  at  hand,  will  check  bleeding 
from  leech-bites,  piles,  cuts,  etc.    The  vinegar  should  be  diluted. 

These  acids  produce  the  same  effect  on  the  mucous  membrane  of 
the  mouth  as  on  the  skin,  and  for  the  most  part  are  used  for  the 
same  purposes.  Strong  nitric  acid  is  often  applied  to  foul  and 
sloughing  ulcers  of  the  mucous  membrane,  to  change  their  charac- 
ter and  to  check  their  progress. 

Acids  are,  in  part,  neutralized  by  the  alkaline  secretion  from  the 
salivary  glands,  while  any  acid  remaining  free  precipitates  the 
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mucous  coating'  of  the  mucous  membrane,  and  if  in  sufficient  quan- 
tity, attacks  the  mucous  membrane  itself.  They  act  beneficially 
as  astringents,  when  the  lining  membrane  of  the  mouth  is  relaxed 
or  ulcerated,  as  in  ulcerative  stomatitis,  salivation,  etc. ;  but  other 
astringents  are  perferable.  These  acids  being  apt  to  dissolve  the 
earthy  constituents  of  the  teeth,  should  be  taken  through  a  quill,  a 
glass  tube,  or  reed. 

Nitric  acid  exerts  a  further  action  on  the  mucous  membrane  of 
the  mouth,  and  may  be  given  in  small  medicinal  doses  with  con- 
spicuous benefit,  when  this  membrane  is  inflamed  or  diseased  in 
various  ways,  as  in  ulcerative  stomatitis,  aphthae,  salivation  from 
niercury,  or  when  reddened,  inflamed,  and  glazed,  a  condition  not 
unfrequently  met  with  in  great  irritation  of  the  digestive  organs. 

These,  with  other  acids,  as  citric,  tartaric,  etc.,  quell  the  thirst  of 
fever  patients  much  more  effectually  than  simple  water,  especially 
if  the  drink  is  made  rather  bitter  with  some  agreeable-tasting  sub- 
stance, as  orange-peel  or  cascarilla.  Much  of  the  troublesome 
thirst  of  fevers  is  solely  due  to  dryness  of  the  mouth  and  throat. 
This  disagreeable  local  sensation  of  thirst,  is  very  liable  to  lead 
fever  patients  to  drink  more  water  than  is  really  good  for  them, 
producing  loss  of  appetite,  indigestion,  and  even  diarrhoea  and 
flatulence.     ( Vide  Water). 

The  action  of  acids  in  lessening  thirst,  has  already  been  explained 
in  the  chapters  on  the  topical  action  of  acids  and  alkalies  on  the 
secretions.  As  we  have  seen,  acids  probably  increase  alkaline 
secretions,  and  thus  the  acid  drinks  used  by  fever  patients  pro- 
mote an  increased  secretion  in  the  salivary  glands.  Bitters,  as 
we  shall  presently  see,  possess  the  same  power ;  hence,  acid  and 
bitter  drinks  acting  on  the  salivary  glands,  keep  the  mouth  and 
throat  comfortably  moist  and  quench  the  thirst.  By  lessening  the 
harassing  thirst,  they  comfort  the  patient,  quell  irritability  of  tem- 
per, favour  sleep,  quiet  the  pulse,  and  diminish  the  heat  of  the 
body.    Organic  acids  are  largely  employed  as  fever  medicines. 

Acids  are  applied  to  the  throat  for  the  same  purpose  as  to  the 
mouth.  Undiluted  nitric  acid  acts  beneflcially  as  a  topical  appli- 
cation, on  the  foul  sloughs  or  ulcers  occurring  in  the  course  of 
scarlet  fever  or  other  diseases. 

Bretonneau  warmly  recommends  the  application  of  strong  hy- 
drochloric acid  to  the  throat,  in  diphtheria.  The  acid  may  be 
used  undiluted,  or  it  may  be  mixed  with  an  equal  part  of  honey, 
which  gives  the  mixture  consistence,  and  makes  it  cling  about  the 
parts  on  which  it  is  painted.     It  should  be  applied  only  to  those 
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spots  of  the  mucous  membrane  attacked  by  the  diphtheritic  in- 
flammation, and  not  to  the  neighbouring  healthy  tissues,  where  i^ 
would  produce  active  inflammation.  The  diphtheritic  membrane 
being  very  prone  to  implant  itself  on  inflamed  surfaces,  the  ap- 
plication of  the  acid  to  the  sound  tissues,  by  exciting  inflammation, 
might  favour  the  spread  of  the  disease. 

Nitric  acid,  in  small  medicinal  doses,  may  be  given  with  benefit, 
when  the  throat  presents  the  same  appearances  as  those  of  the 
mouth  previously  described. 

The  albuminous  constituents  of  food  are  digested  and  rendered 
soluble  mainly  by  the  agency  of  acids,  but  all  acids  are  not  equally 
efficient.  Lactic  and  hydrochloric  acids  far  outstrip  all  others  in 
this  respect,  while  sulphuric  acid  hinders  rather  than  promotes 
digestion,  by  precipitating  the  albumens  in  an  insoluble  form. 
The  action  of  acids  on  nitrogenous  substances  is  intensified  by 
the  addition  of  pepsin. 

In  scanty  secretion  of  gastric  juice,  dilute  hydrochloric  acid  may 
be  employed  to  assist  digestion.  The  considerations  developed  in 
the  section  on  the  topical  action  of  acids  and  alkalies  on  the  secre- 
tions, render  it  obvious,  that  the  time  of  administration,  in  respect 
to  jneals,  is  all-important.  If  given  before  a  meal,  acids  check  the 
secretion  of  the  acid  gastric  juice,  and  so  hinder,  instead  of  aiding, 
digestion.  Where  the  secretion  is  scanty,  the  acid  must  be  given 
after  the  meal,  when  the  secretion  from  the  membrane  of  the 
stomach  is  completed;  the  additional  acid  will  assist  the  action 
of  that  secreted  naturally,  but  too  scantily.  In  many  cases  of 
atonic  dyspepsia,  alkalies  are  preferable  to  acids ;  but  they  must, 
of  course,  be  given  a  short  time  before  a  meal,  because  then  they 
stimulate  an  abundant  secretion  of  the  gastric  juice.  In  most  cases 
of  atonic  dyspepsia,  alkalies  given  with  the  precautions  noted,  are 
superior  to  acids  given  after  a  meal,  although,  as  is  well  known, 
certain  cases  occur  where  acids  answer  better  than  alkalies.  In 
such  cases,  the  mucous  membrane  is  presuooably  considerably 
damaged  by  excesses  in  eating  or  drinking,  and  owing  to  de- 
generation of  the  glands  of  the  stomach,  no  stimulant  could  excite 
a  sufficient  flow  of  gastric  juice. 

Acids,  as  we  have  seen,  will  check  or  lessen  the  secretion  of 
gastric  juice.  In  many  stomach  diseases,  or  from  its  sympathy 
with  distant  organs,  the  follicles  pour  into  the  stomach  an  excess 
of  acid,  which  undue  secretion  may  be  checked  by  the  adminis- 
tration of  acids  shortly  before  food.  But  acidity  of  the  stomach 
u  often  due  to  excessive  or  irregular  fermentation,  leading  to  the 
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production  of  a  larg-e  quantity  of  various  acids,  as  acetic,  butyric, 
and  lactic ;  and  this  excessive  or  irregular  fermentation  of  acids 
is  itself  checked  by  acids ;  and  as  undue  secretion  of  the  gastric 
juice,  or  excessive  formation  of  acids  by  fermentation,  are  the  two 
causes  of  acidity,  we  have  in  acids  themselves,  remedies  able  to 
control  and  check  the  acidity  of  the  stomach,  and  relieve  the  con- 
sequent distressing  symptoms,  whether  due  to  pregnancy,^  uterine 
disease,  calculus  of  the  kidneys,  the  various  indigestions,  or  more 
serious  diseases  of  the  stomach. 

Practical  men,  indeed,  know  well  that  the  administration  of  an 
acid,  will  remove  acid  eructations,  heartburn,  and  the  sense  of  dis- 
comfort at  the  chest  and  epigastrium,  arising  from  excess  of  acid  in 
the  stomach.  Hydrochloric  or  nitric  acid  is  generally  preferred,, 
and  small  medicinal  doses,  separately  or  combined,  are  ordinarily 
sufficient,  provided  the  prescribed  conditions  are  obeyed. 

Patients  are  sometimes  greatly  annoyed  by  eructations  of  an 
offensive  gas,  with  the  odour  and  flavour  of  rotten  eggs — a  gas 
evidently  consisting  largely  of  sulphuretted  hydrogen.  The  late 
Dr.  Day,  of  St.  Andrew's,  noticed  that  in  such  cases  the  urine  is 
loaded  with  oxalic  acid,  and  in  their  treatment,  he  strongly  recom- 
mended the  employment  of  mineral  acids.  Dyspeptics  with  oxalic 
acid  in  the  urine,  who  suffer  from  great  mental  depression,  but  who 
are  free  from  sulphuretted  hydrogen  eructations,  And  much  beneflt 
from  nitric  acid  treatment. 

In  the  treatment  of  dyspepsias,  a  clue  to  the  administration  of 
acids  on  the  one  hand,  or  of  alkalies  on  the  other,  may  sometimes 
be  obtained  by  testing  the  reaction  of  the  fluids  ejected  from  the 
stomach.  Not  unfrequently,  soon  after  a  meal,  a  fluid  regurgi- 
tates almost  unconsciously  into  the  mouth,  sometimes  so  strongly 
acid,  that  it  sets  the  patient's  teeth  on  edge.  The  exhibition  of 
nitric  or  hydrochloric  acid  shortly  before  each  meal,  almost  im- 
mediately removes  this  acid  pyrosis.  Sometimes  the  fluid  of  pyro- 
sis has  an  alkaline  reaction,  often  accompanied  with  much  distress, 
with  nausea  and  vomiting  of  the  just-eaten  food,  and  the  rejected 
contents  of  the  stomach  generally  show  a  strong  alkaline  reaction^ 
Here  an  acid  immediately  after  a  meal  relieves  the  nausea,  the 
vomiting,  and  all  distressing  symptoms.  On  theoretical  grounds,, 
we  should  expect  that  an  alkali,  administered  shortly  before  food, 

*  Two  or  three  drops  of  tincture  of  nux  vomica,  taken  a  few  minutes  before 
meals  will  often  obviate  the  acidity  of  pregnancy.  Sometimes  ipecacuanha  will 
control  it. 
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would  yield  even  moref  satisfactory  results,  but  in  such  cases  I  have 
had  no  experience  of  alkalies. 

It  need  hardly  be  repeated  that  acids  given  soon  after  a  meal 
to  patients  troubled  with  acidity  and  heartburn,  greatly  aggravate 
the  suffering.  It  is  adding  fuel  to  fire.  If  continued  too  long  these 
remedies  may  not  only  check  undue  acidity  of  the  stomach,  but 
even  exceed  this  office,  and  by  lessening  the  secretion  of  gastric 
juice  to  an  undue  extent,  actually  induce  the  very  opposite  condi- 
tion to  that  for  which,  in  the  first  instance,  they  were  employed. 
Those  who  have  watched  the  action  of  acids  on  the  stomach,  well 
know  that  if  too  long  continued,  the  improvement  first  noticed 
ceases  by  degrees,  then  fresh  symptoms  arise,  which,  strangely 
enough,  are  relieved  by  the  very  opposite  treatment  which  had 
previously  benefited. 

Too  long  a  course  of  acids  excites  catarrhal  inflammation  of  the 
mucous  coat  of  the  stomach  and  intestines,  often  accompanied  by 
diarrhoea,  and  even  by  general  wasting.  This  damaging  action 
of  acids  explains  the  occasional  thinning  effects  of  vinegar,  when 
taken  for  a  long  time,  by  fat  people.  Vinegar  is  sometimes  taken 
surreptitiously  in  wineglassfuls  several  times  a  day  to  reduce 
obesity.  This  foolish  practice,  which  cannot  be  too  strongly 
condemned,  may  thin  the  patient,  but  it  does  so  at  the  expense 
of  serious  injury  to  the  body.  Obesity  can  be  reduced  by  harm- 
less means. 

These  acids  are  inoperative  to  check  the  growth  of  sarcine  in  the 
stomach ;  and  they  often  fail  even  to  check  the  acidity  accompany- 
ing these  growths. 

It  is  a  common  practice  with  drunken  soldiers  to  drink  a  wine- 
£flassful  of  vinegar  in  a  tumbler  of  water,  to  cut  short  intoxication ; 
but  whether  it  does  sober  a  drunkard  is  not  certain,  but  it  seems  to 
steady  a  tipsy  soldier  and  to  enable  him  to  pass  muster  on  present- 
ing himself  at  barracks. 

By  virtue  of  their  astringent  action,  and  their  power  of  coagu- 
lating the  blood,  acids  are  useful  in  bleeding  from  the  stomach. 
Sulphuric  acid  is  generally  preferred  to  the  other  members  of  this 
group.    But  many  other  astringents  are  surer. 

Owing  to  their  high  diffusion-power  these  acids  pass  readily 
from  the  stomach  into  the  blood.  The  acids  which  pass  into  the 
intestines  must,  to  a  great  extent,  become  neutralized  by  the  alka- 
lies of  the  bile  and  pancreatic  juice,  and  therefore,  as  acids,  can, 
by  direct  contact,  affect  to  a  very  small  extent  the  middle  and 
lower  part  of  the  intestinal  tract.    But  as  they  become  neutralized- 
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some  of  the  biliary  and  weaker  acids  are  set  free,  heightening  in 
some  degree  the  acidity  of  the  contents  of  the  intestines. 

Dilute  acids  are  used  as  antidotes  in  poisoning  by  alkalies.  It 
has  been  shown  experimentally  that  acids  applied  to  the  mucous 
membrane  of  the  duodenum  cause  an  increased  flow  of  bile,  attri- 
buted to  the  consequent  contraction  of  the  gall  bladder  and  bile 
ducts.  I  suggest  that  part  at  least  of  this  augmented  flow  is  due 
to  increased  secretion  brought  about  in  accordance  with  the  alkali 
acid  (V.  Section  7)  theory  I  have  propounded,  the  acid  contents  of 
the  duodenum  stimulating  the  secretion  of  the  alkaline  bile,  and 
the  still  more  alkaline  pancreatic  juice. 

it  has  long  been  held  that  nitric  acid  acts  in  some  way  bene- 
flcially  on  long-standing  diseases  of  the  liver,  as  in  chronic  con- 
gestion and  cirrhosis,  and  that  it  will  augment  the  flow  of  bile  after 
the  liver  has  struck  work  from  the  excessive  use  of  mercury. 

From  his  experiments  on  fasting  dogs,  Rutherford  concludes  that 
nitro-hydrochloric  acid  is  an  hepatic  stimulant,  thus  confirming  the 
conclusions  founded  on  clinical  experience. 

There  can  be  no  doubt  that  sulphuric  acid  is  highly  useful  in 
checking  summer  and  choleraic  diarrhcea,  although,  as  it  is  gener- 
ally administered  with  opium  and  warm  carminatives,  it  is  difficult 
to  distribute  to  each  remedy  its  exact  share  of  merit.  Its  mode  of 
action  is  less  obvious  than  its  efficacy.  It  may  control  the  forma- 
tion of  acid  in  the  intestines,  or  it  may  act  as  an  astringent  and  so 
check  diarrhoea.  If,  then,  it  acts  as  an  astringent,  as  the  acid  is 
soon  neutralized  and  converted  into  a  sulphate  in  the  upper  part 
of  the  small  intestines,  losing  its  astringency  at  once,  its  influence 
on  the  lower  and  middle  part  of  the  small  intestine  must  be  exerted 
through  nervous  sympathy  between  one  part  of  this  canal  and  an- 
other. Sulphuric  acid  is  considered  to  act  often  capriciously,  giv- 
ing rise  to  much  uncertainty  in  its  administration  ;  but  the  lack  of 
uniformity  in  its  results  can  be  accounted  for,  in  many  instances, 
by  the  dose ;  a  small  medicinal  dose  often  benefits,  whilst  a  full 
one,  by  increasing  Ihe  acidity  of  the  canal,  may  even  aggravate 
the  diarrhcea.  Dr.  Neligan,  and  other  authorities,  recommend  it 
in  chronic  diarrhcea,  and  to  control  the  "  profuse  sweating  and 
colliquative  diarrhcea  of  hectic." 

In  small  medicinal  doses,  nitric  acid  is  of  great  use  in  many 
diarrhoeas;  it  often  acts  admirably  in  the  straining  diarrhcea  of 
children,  when  the  motions  are  green,  curdled,  and  mixed  with 
mucus.  This  form  of  diarrhoea  yields  speedily  to  acids,  which 
counteract  the  acidity  of  the  intestinal  canal,  on  which  this  flux  de- 
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pends.  Yet,  on  the  whole,  other  remedies  are  to  be  preferred  to 
acids.  Nitric  acid  may  sometimes  be  used  with  great  benefit, 
especially  when  given  with  pepsin,  in  that  chronic  diarrhoea  of 
children  when  the  pale  and  pasty  motions  smell  sour  and  disagree- 
able. 

Strong  nitric  acid  is  an  efRcient  remedy  for  internal  piles,  two, 
or  at  most  three  applications  to  the  enlarged  and  dilated  vessel 
being  sufficient;  it  should  not  be  applied  to  the  whole  surface,  but 
only  to  one  or  two  points.  It  is  useful,  too,  in  granular  or  ulcer- 
ated piles.  It  produces  little  or  no  pain.  A  superficial  slough 
follows,  and  after  the  separation  of  the  slough  the  contraction  of 
the  sore  diminishes  the  size  of  the  pile.  A  drachm  or  half  a 
drachm  of  the  dilute  nitric  acid  to  half  a  pint  of  water,  is  an  ex- 
cellent lotion  for  bleeding  piles,  staying  the  haemorrhage,  con- 
stringing  the  swollen  and  inflamed  tumour,  and  easing  the  heavy, 
tensive,  wearying  pain.  Acids  are  reputed  to  heighten  the  action 
of  purgative  medicines,  and  for  this  purpose  sulphuric  acid  is  some- 
times employed.  Sulphuric  acid  increases  the  purgative  effect  of 
extract  of  aloes.  Acids  are  usually  added  to  purgative  salts,  as 
Epsom  salt,  when  a  tonic  and  bracing  action  on  the  mucous  mem- 
brane is  desired,  as  in  many  cases  of  anaemia  of  young  women. 

If  not  already  neutralized  on  their  passage  into  the  blood,  these 
acids  must  at  once  become  so,  and  it  would  appear  that  henceforth 
their  history  must  follow  that  of  the  salts  they  form.  Yet  the  re- 
ceived notion  of  the  action  of  these  acids  on  the  organs  of  the  body 
is  so  different  from  that  of  any  of  their  salts,  that  the  behaviour  of 
the  acids  must  be  spoken  of  separately. 

On  combining  wuth  the  alkalies  of  the  blood,  the  acids  must  set 
free  some  weaker  acids,  and  so  to  a  slight  extent  lessen  the  alka- 
linity of  that  fluid,  as  is  evidenced  by  the  increased  acid  reaction  of 
the  urine  following  the  use  of  mineral  acids.  What  further  effects 
they  may  have  on  the  blood  is  at  present  quite  unknown.  They 
are  reputed  to  be  tonic  and  bracing,  but  the  improvement  in  the 
general  health  may  more  safely  be  attributed  to  their  action  on  the 
intestinal  canal.  Still,  they  do  produce  certain  changes  in  the 
fluids  and  solids  of  the  body,  since  in  the  absence  of  lime-juice  or 
fresh  vegetables,  acids,  especially  vinegar,  act  as  preventives  of 
scurvy. 

Dr.  Rees  recommends  large  doses  of  lime-juice  to  the  extent  of 
eight  ounces  daily,  in  acute  rheumatism.  Dr.  Inman  speaks  highly 
of  this  treatment,  and  observes  that  neither  tartaric,  nor  citric  acids, 
nor  lemon-juice  can  be  substituted  for  lime-juice. 


l86  ACIDS. 

Nitric  acid  is  recommended  in  secondary  syphilis.  It  has  been 
said  sometimes  to  induce  salivation  ;  if  so,  this  may  have  been  due 
to  the  direct  action  of  the  acid  on  the  mucous  membrane  by  in- 
creasing the  alkaline  secretion  of  the  salivary  glands. 

Acids  seem  sometimes  to  abate  the  rapidity  of  the  pulse  in  fevers; 
a  result  not  due  probably  to  the  direct  action  of  the  acid  on  the 
heart  or  nervous  centres,  but  more  likely  to  the  relief  arising  from 
diminished  thirst.  Sulphuric  acid,  especially  in  conjunction  with 
sulphate  of  zinc,  checks  the  profuse  sweating  of  phthisis  and  other 
exhausting  diseases.  Dr.  Graves  ascribed  a  similar  action  to  vine- 
gar, and  often  used  this  favourite  receipt :  Distilled  vinegar  |  ij, 
Laurel  water  3  ij.  Syrup  3  vj,  Aqua  ^  v.  An  ounce  or  two  ounces 
to  be  taken  every  third  or  fourth  hour.  Sulphuric  acid  is  supposed 
to  check  bleeding  from  the  lungs  or  womb.  It  is  difficult,  indeed, 
to  understand  how  an  ordinary  dose  of  sulphuric  acid  can  exercise 
such  an  influence  after  becoming  so  greatly  diluted  by  admixture 
with  the  blood,  and  the  difficulty  is  enhanced  by  the  consideration 
that  these  acids,  either  before  or  immediately  after  their  entrance 
into  the  circulation,  are  converted  into  salts,  as  sulphates,  nitrates, 
and  pho^hates.  Whatever  influence,  therefore,  is  exerted  on  dis- 
tant organs  must  be  effected  through  these  combinations ;  yet  we 
cannot  ascribe  to  any  salts  of  these  acids  properties  similar  to 
those  ascribed  to  the  acids  themselves. 

In  such  questions  experience  is  a  safer  guide  than  speculation. 
The  subtle  influence  of  even  small  doses  on  distant  organs  of  the 
body  is  well  exemplified  by  the  effect  of  these  medicines  on  the 
mother's  milk ;  for  acids  taken  for  some  time  induce  in  the  child 
sickness,  diarrhoea,  and  colicky  pains. 

Phosphoric  acid  has  been  recommended  in  diabetes.  Griesinger, 
who  has  carefully  studied  the  action  of  this  medicine,  considers 
that  it  does  more  harm  than  good.  He  employed  the  acid,  to  the 
extent  of  an  ounce  daily,  and  found  that  this  dose  increased  the 
sugar.  Since  the  members  of  this  group  augment  the  acidity  of 
the  urine,  it  has  been  proposed  to  dissolve  phosphatic  calculi  by 
artificially  acidifying  the  urine ;  but  as  these  acids  only  slightly 
augment  the  acidity  of  urine,  they  must  be  taken  for  a  prolonged 
period  before  they  could  materially  diminish  the  bulk  of  a  stone ; 
moreover,  there  remains  the  insuperable  objection  that  this  method 
of  treating  calculi  would  seriously  damage  the  mucous  membrane 
of  the  stomach  and  intestines. 

The  injection  of  nitric  acid,  sufficiently  diluted,  has  been  em- 
ployed with  success  by  some  eminent  surgeons,  and  is  a  far  more 


SULPHIDES.  187 

effectual  treatment  for  phosphatic  calculi.  The  experiments  of 
Dr.  Roberts,  of  Manchester,  on  the  solvent  power  of  dilute  solu- 
tions of  this  acid  on  calculi,  after  their  removal  from  the  body,  lead 
him  to  the  conviction  that  this  treatment  is  worthy  of  much  wider 
application  than  at  present  obtains;  moreover,  by  neutralizing  the 
urine,  if  alkaline,  and  preventing*  its  decomposition,  nitric  acid  in- 
jections protect  the  mucous  membrane  of  the  bladder  from  the 
irritation  of  the  alkaline  urine. 

The  further  influence  of  sulphuric,  nitric,  and  hydrochloric  acids 
on  the  urine  is  unknown.  Of  the  influence  of  acetic  and  phosphoric 
acids  we  shall  speak  in  another  place. 

It  should  be  remembered  that  phosphoric  acid  may  possess  many 
other  properties  than  those  already  specified ;  but  these  will  be 
referred  to  in  speaking  of  the  phosphates,  for  it  is  in  this  form  that 
phosphoric  acid  exists  in  the  blood,  and  manifests  many  of  its  bene- 
ficial effects  on  the  diseased  body. 


SULPHUROUS  ACID,   SULPHITES,   HYPOSULPHITES. 

Sulphurous  acid  is  commonly  used  as  a  deodorizer  and  disinfec* 
tant.  It  is  a  deodorizer  by  virtue  of  its  power  to  arrest  putre- 
faction; hence  it  may  be  used  to  prevent  bad  smells,  but  it  possesses 
little  or  no  power  to  decompose  offensive  gases,  and  therefore  it  is 
of  little  service  in  destroying  foul  odours.  It  arrests  fermentation 
by  destroying  the  minute  organisms  which  determine  this  process. 
It  is  ranked  among  disinfectants,  but  at  present,  for  this  purpose, 
its  value  is  undecided.  It  is  supposed  that  contagious  diseases  are 
produced  by  minute  organized  particles,  and  that  sulphurous  acid 
will  destroy  them.  If  these  conjectures  are  correct,  sulphurous 
acid  may  take  rank  as  a  disinfectant. 

It  must  be  borne  in  mind  that  sulphurous  acid  corrodes  metals, 
so  that,  when  used  as  a  disinfectant,  these  should  be  protected  by  a 
covering  of  some  greasy  substance.  In  fumigating  a  room,  suffi- 
cient sulphur  should  be  burned  to  render  the  air  unfit  for  respira- 
tion, and  the  escape  of  the  gas  by  the  chimney,  windows,  and 
crevices  of  the  doors,  should  be  prevented.  It  is  better  to  repeat 
this  process  three  or  four  times  at  intervals  of  twenty-four  hours. 
To  disinfect  a  bed,  Mr.  Startin  recommends  that  a  warming-pan 
containing  live  coals  sprinkled  with  sulphur  should  be  put  between 
the  clothes,  till  the  sulphur  is  consumed.    A  damp  napkin  held 
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before  the  mouth  will  prevent  the  sulphurous  acid  irritating  the 
lungs.  It  is  far  better,  however,  to  submit  the  bedding,  &c.,  which 
cannot  be  boiled,  for  some  hours,  to  a  temperature  between  250'' 
and  300°  in  a  disinfecting  chamber  or  oven. 

The  quickest  way  of  curing  itch  is  to  immerse  the  patient,  leav- 
ing his  head  free,  in  a  gaseous  bath  of  sulphurous  acid,  made  by 
burning  12  drachms  of  sulphur  in  a  suitable  apparatus.  Whilst  in 
the  bath,  the  patient's  clothes  should  be  baked,  so  that  in  half  an 
hour  he  is  cured  of  his  itch,  and  is  made  free  from  risk  of  re-infec- 
tion. 

The  acid  will  cure  chloasma,  by  destroying  the  parasite  on  which 
the  disease  depends.  The  acid  of  the  Pharmacopoeia  mixed  with 
an  equal  quantity  of  glycerine,  may  be  used  (Garrod).  Warm 
baths  should  also  be  employed  to  remove  the  cuticle  infested  by 
the  parasite.  It  is  useful  also  in  favus,  and  in  tinea  tonsurans ;  but 
when  these  affections  are  unusually  obstinate,  its  action  should  be 
assisted  by  epilation. 

Dr.  Dewar,  of  Kirkaldy,  has  drawn  attention  to  the  beneficial 
action  of  sulphurous  acid  in  various  diseases. 

Dr.  Dewar  applies  the  sulphurous  acid  in  three  ways, — as  a 
solution,  by  fumigation,  and  by  the  spray- producer.  A  solution  of 
the  acid  or  fumigation  with  it,  he  says,  will  speedily  cure  chilblains 
and  chapped  hands.  Equal  parts  of  the  acid  of  the  Pharmaco- 
poeia, and  of  water  or  glycerine,  will,  he  states,  at  once  ease  the 
burning,  and  prevent  the  spread  of  erysipelas.  Wounds  and  sore 
nipples  he  treats  with  the  solution,  constantly  applied,  either  neat 
or  diluted.  Bruises,  he  says,  may  be  prevented  or  quickly  removed 
by  the  same  treatment. 

According  to  the  same  authority,  many  internal  diseases  are 
equally  amenable  to  sulphurous  acid ;  amongst  others,  cold  in  the 
head,  influenza,  tonsillitis,  malignant  sore  throat  (scarlatinal  or 
otherwise),  laryngitis,  chronic  bronchitis,  chronic  phthisis,  asthma, 
croup,  clergyman's  hoarseness,  and  typhoid  fever. 

The  acid  may  be  applied  to  the  throat  by  fumigation  or  by  in- 
halation :  a  few  drops  should  be  added  to  boiling  water,  and  the 
steam  inhaled ;  or  the  acid  may  be  applied  by  a  camel-hair  brush, 
or  by  the  spray-producer. 

It  may  be  carried  into  the  lungs  by  fumigation,  inhalation,  or  by 
spray.  If  properly  and  carefully  employed,  the  Pharmacopoeia 
acid  excites  scarcely  any  irritation  or  annoyance.  The  application 
of  sulphurous  acid  may  be  conducted  in  the  following  ways: — 

^'Put  a  few  red  cinders  into  a  kitchen  shovel,  set  this  upon  a 
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wooden  stool,  and  then  sprinkle  flowers  of  sulphur  from  time  to 
time  till  the  room  is  not  inconveniently  filled  with  smoke." 

The  spray  may  be  applied  by  a  vaporizer  now  in  common  use, 
furnished  with  vulcanite  tubes  constructed  upon  Dr.  Dewar's  plan. 
For  a  child  the  instrument  should  be  held  about  three  feet  from  the 
mouthy  and  the  fine  spray  should  be  inhaled  and  the  process  re- 
peated according*  to  circumstances.  In  an  acute  attack  of  diph- 
theria with  no  time  to  lose,  it  may  be  repeated  hourly,  or  even 
oftener. 

In  applying  the  spray  to  adults,  Dr.  Dewar  directs  the  operator 
"to  hold  the  nozzle  of  the  instrument  about  six  inches  from  the 
patient's  mouth,  and  administer  three  or  four  whiffs  to  begin  with ; 
then,  after  a  corresponding*  interval,  during*  which  a  cough  or  two 
is  given,  the  process  is  repeated,  about  twenty  squeezes,  in  all, 
which  represents  the  injection  of  from  forty  to  sixty  minims  of  acid. 
The  acid  should  be  pure." 

For  the  relief  of  rheumatism  and  g'out,  besides  the  fumigation, 
Dr.  Dewar  advises  that  the  bed-clothes  should  be  exposed  to  the 
strong*  fumes,  and  then  spread  over  the  patient,  who  after  sweat- 
ing and  sleeping  wakes  much  relieved. 

The  solution,  either  strong  or  diluted  in  various  proportions^ 
speedily  removes  thrush.  Dr.  Lawson  speaks  highly  of  sulphurous 
acid  as  a  remedy  for  pyrosis ;  indeed,  he  says  it  never  fails  to  be 
of  service.    The  sulphite  he  finds  useless. 

Sulphurous  acid  in  doses  of  five  to  ten  minims  often  prevents 
flatulence  produced  by  fermentation,  and  is  especially  useful  when 
the  gas  is  abundant.  It  is  more  efficient  than  sulphites  and  hypo- 
sulphites. 

Sulphites,  administered  by  the  mouth,  will,  it  is  said,  prevent 
decomposition  and  putrefaction  of  urine  in  the  bladder. 

Sulphites  and  hyposulphites  have  been  employed  to  destroy 
sarcinae  and  torulae  in  the  stomach. 

It  is  said  that  hyposulphite  of  soda,  in  fifteen  to  twenty  grain 
doses  every  two  hours,  will  cure  intermittent  fever. 


CHROMIC  ACID. 


Chromic  acid  was  first  used  as  an  escharotic  by  Mr.  John  Marshall, 
of  University  College,  who  employed  it  to  remove  warty  growths 
from  the  nose,  genital  organs,  or  elsewhere.     Immediately  after 
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touching  the  parts  with  chromic  acid,  Mr.  Marshall  applies  lead 
lotion,  "which  restrains  the  subsequent  inflammation,  relieves  the 
subsequent  soreness,  and  does  not  in  any  way  neutralize  or  retard 
the  rapid  effects  of  this  apparently  useful  escharotic."  He  uses  a 
solution  containing  a  hundred  grains  of  crystallised  chromic  acid 
to  an  ounce  of  water.  "  l*he  solution  is  best  applied  by  the  aid  of 
a  pointed  glass  rod,  or  when  a  large  quantity  is  needed,  by  means 
of  a  small  glass  tube,  drawn  to  a  point.  Only  so  much  should  be 
applied  as  will  saturate  the  diseased  growth,  avoiding  the  sur- 
rounding healthy  mucous  membrane,  for,  though  the  solution  is  not 
sufficiently  powerful  as  an  escharotic  to  destroy  or  even  vesicate 
the  mucous  membrane,  it  may  give  rise  to  an  unnecessary  amount 
of  inflammation."  ''Any  superfluous  acid  maybe  removed  by  a 
piece  of  wet  lint.  The  first  eflect  of  its  application  to  the  warts  is 
to  produce  a  slight  smarting  pain.  If,  however,  any  ulcerated  sur- 
face be  touched,  the  pain  is  of  a  burning  character,  more  lasting, 
but  not  so  acute  and  intolerable  as  that  caused  by  nitrate  of  silver 
or  by  nitric  acid,  with  or  without  arsenious  acid.  Under  its  in- 
fluence the  morbid  growths  rapidly  waste,  in  some  cases  being 
thrown  off  altogether,  and  in  others  undergoing  a  partial,  though 
evident,  diminution  in  size.  The  best  immediate  dressing  is  dry 
iint^  afterwards  the  part  may  be  washed  with  lead  lotion,  and 
dressed  with  lint  moistened  in  the  same."  "In  most  cases  one 
application  suffices,  the  cure  being  completed  in  from  four  to  eight 
days.  In  severe  cases,  where  the  warts  are  large,  repeated  appli- 
cations are  necessary."  Mr.  Marshall  further  states  that  "  chromic 
acid  solution  neither  burns  nor  stains  linen ;  it  all  washes  out." 

A  solution  of  this  acid  is  said  to  allay  itching,  but  the  kind  of 
itching  is  not  mentioned. 


Group  embracing  CAUSTIC  POTASH,  SOLUTION  OF  POT- 
ASH, CARBONATE  AND  BICARBONATE  OF  POTASH, 
ACETATE  OF  POTASH,  CITRATE  OF  POTASH,  and 
the  corresponding  preparations  of  SODA,  POTASH  SOAP, 
SODA  SOAP,  BORAX. 

The  members  of  this  group  are  all  endowed  with  very  high  diflu- 
sion-power,  the  potash  in  a  greater  degree  than  the  soda-salts.  All 
are  very  freely  soluble  in  water.  With  the  exception  of  the  acetates 
and  citrates  of  potash  or  soda,  they  have  an  alkaline  reaction. 
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weak  in  some,  as  the  biborate  of  soda,  but  very  marked  in  others, 
as  caustic  potash  or  soda. 

They  dissolve  the  nitrogenous  constituents  of  the  animal  textures ; 
and  their  solvent  power  is  in  proportion  to,  yet  distinct  from,  their 
affinity  for  water. 

Owing  to  their  affinity  for  water,  and  their  solvent  action  on  the 
nitrogenous  tissues,  several  of  these  substances,  by  abstracting  the 
constituent  water,  will  destroy  the  skin  or  other  structures  to  a  con- 
siderable depth.  The  caustic  alkalies  possess  a  greater  affinity  for 
water,  and  therefore  a  more  solvent  and  destructive  action  on  the 
tissues  than  the  remaining  members  of  this  group.  The  carbonates 
and  solutions  of  the  caustic  alkalies  come  next ;  while  the  blear- 
bonates,  acetates,  and  the  rest  of  this  group,  are  comparatively 
feeble  agents. 

The  caustic  alkalies,  undiluted,  or  sometimes  mixed  with  caustic 
lime  to  lessen  their  activity,  are  often  employed  to  destroy  warty 
growths  or  the  hard  edges  of  some  unhealing  sores,  such  as 
chancres,  or  to  open  abscesses,  or  to  make  issues. 

It  must  be  borne  in  mind  that,  in  common  with  the  rest  of  this 
group,  the  caustic  alkalies,  possessing  a  very  high  diffiision-power, 
will  penetrate  the  tissues  and  destroy  them  widely  and  deeply ; 
unless  great  care  is  taken,  the  undue  diffiision  of  the  alkali  will 
destroy  a  far  larger  amount  of  structure  than  is  intended,  produc- 
ing a  large  slough,  and  leaving,  of  course,  a  correspondingly  large 
sore.  The  application  of  the  alkali  should  always  be  checked 
before  it  has  taken  full  effect,  since  the  destructive  effect  will  con- 
tinue for  some  hours;  other  precautions  should  likewise  be  ob- 
served, or  the  caustic  alkali  dissolved  in  the  fluids  of  the  tissues 
will  run  over  a  large  surface,  subsequently  destroying  it.  In  mak- 
ing an  issue,  pieces  of  plaster,  with  a  hole  in  them  of  the  required 
size,  should  be  placed  one  over  the  other,  and  the  caustic  applied 
to  the  skin  exposed  through  the  hole,  while  the  neighbouring  parts 
are  effectually  protected.  As  soon  as  the  application  is  finished, 
it  is  desirable  to  wash  the  surface  with  vinegar  and  water,  to  neu- 
tralise any  remaining  alkali.  The  caustic,  very  slightly  moistened, 
should  be  rubbed  on  the  surface  till  it  assumes  a  dull  bluish  look, 
and  till  the  cuticle  is  softened  and  easily  rubs  off,  when  the  appli- 
cation of  a  poultice  will  help  the  separation  of  the  dead  parts,  and 
ease  the  pain. 

A  solution  of  a  member  of  this  group  sponged  over  the  peccant 
part  will  often  allay  the  troublesome  itching  accompanying  many 
skin  diseases.    A  weak  solution  of  the  caustic  salt,  or  of  its  carbo- 
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nate  is  best.  A  solution  of  carbonate  of  potash  or  soda,  contain- 
ing a  drachm  of  the  salt  to  a  pint  of  water,  applied  with  a  small 
piece  of  sponge,  is  often  of  extreme  comfort  in  urticaria  or  lichen. 
A  solution  of  the  same  strength,  of  cyanide  of  potassium,  which  has 
also  a  strong  alkaline  reaction,  is,  perhaps,  a  still  more  effective 
application. 

The  itching  of  many  other  eruptions,  as  of  scabies,  eczema, 
pruritus  ani,  and  pruritus  vulvae,  and  prurigo  from  lice,  yield  better 
to  other  applications,  which  are  indicated  elsewhere. 

The  carbonates  of  the  alkalies  are  employed  in  the  treatment  of 
itch,  either  soap,  or  in  the  form  of  ointment,  to  remove  the  super- 
ficial and  dead  cuticle,  and  so  to  break  up  the  burrows  of  the 
itch  insect. 

By  virtue  of  the  alkali  it  contains,  soap  facilitates  the  removal  o 
the  scales  of  psoriasis. 

In  the  treatment  of  eczema,  a  weak  solution  of  carbonate  o 
potash  or  of  soda  finds  much  favour.  I  have  no  doubt  of  its  useful- 
ness in  the  early  and  middle  stages  of  the  disease,  when  the  red 
and  raw  surface  weeps  copiously;  but  when  the  weeping  has 
ceased,  and  especially  when  mere  desquamation  remains,  the  alkali 
fails  to  be  of  use,  and  other  applications  are  preferable.  Dr. 
Hughes  Bennett  recommends  a  solution  containing  half  a  drachm 
of  carbonate  of  soda  to  a  pint  of  water,  and  the  affected  surface  to 
be  kept  constantly  moist  by  a  thin  piece  of  lint,  soaked  in  the  solu- 
tion and  covered  with  oilskin,  or  with  a  piece  of  lint  spread  with 
simple  ointment.  A  weaker  solution  acts  sometimes  still  better. 
Like  the  oilskin,  the  ointment  prevents  evaporation,  but  is  less 
"  heating  "  and  is  more  comfortable  to  the  patient.  This  treat- 
ment is  an  instance  of  the  general  proposition  (vide  section  on  the 
topical  action  of  alkalies  and  acids  on  the  secretions)  of  alkalies  as 
local  applications,  checking  an  alkaline  secretion ;  for  the  fluid 
which  oozes  so  abundantly  from  eczematous  surfaces  is  strongly 
alkaline,  and  an  alkaline  application  very  speedily  checks  the 
abundant  weeping. 

It  must  be  admitted,  however,  in  some  instances,  that  an  alkali 
appears  to  irritate  the  skin,  a  result  often  due  to  an  over-strong 
solution.  During  this  treatment  attention  must  be  paid  to  the  state 
of  the  digestive  organs,  and  any  irritation  produced  by  teething  or 
worms  should  be  attended  to. 

It  is  sometimes  useful  to  wash  the  moist  ahd  weeping  eczematous 
surface  night  and  morning  with  soap  and  water,  which  in  many 
cases  checks  the  secretion,  and  allays  the  heat  and  irritation.     If  a 
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Strong'  soap  is  too  irritating,  a  milder  one  must  be  used.    In  chronic 
forms  of  eczema,  Hebra  recommends  the  application  of  liquor 
potassae,  or  of  the  stronger  solution  of  caustic  potash.     He  advises 
that  liqour  potassae  should  be  brushed  once  a  day  over  the  surface, 
and  if  it  produces  much  smarting,  the  residue  must  be  washed  off 
with  cold  water.     When  the  skin  is  only  slightly  infiltrated  and 
thickened,  he  employs  a  solution  composed  of  two  grains  of  caustic 
potash  to  an  ounce  of  water ;  but  when  the  infiltration  is  greater 
he  uses  a  solution  containing  from  five  to  thirty  grains  or  more  to 
the  ounce.     These  stronger  applications  must  be  employed  only 
once  a  day,  and  must  be  quickly  washed  off  with  cold  water.    This 
treatnrent  speedily  allays  itching,  but  is  liable  to  make  the  skip 
brittle,  and  to  obviate  this  condition,  Dr.  McCall  Anderson  applies 
every  night  either  cod-liver  oil  or  glycerine.     Dr.  Anderson  fre- 
quently employs  alkalies  in  conjunction  with  tar  or  oil  of  cade.    He 
recommends  the  following  prescription: — "Equal  parts  of  soft  soap, 
rectified  spirit,  and  oil  of  cade.    A  little  of  this  to  be  firmly  rubbed 
over  the  eruption  night  and  morning  and  washed  off  before  each 
re-application."    Mr.  Startin  condemns  the  use  of  soap  in  eczema, 
or  in  any  skin  disease,  using  instead  a  wash  consisting  either  of 
yoke  of  egg  and  water,  or  milk  and  water. 

Sponging  the  head  several  times  a  day  with  a  saturated  solution 
of  borax  and  water  is  an  effectual  application  in  pityriasis  of  the 
scalp ;  it  at  once  eases  the  itching,  loosens  the  scales,  and  cleans 
the  head.  Pityriasis  often  gives  way  in  a  short  time  to  this  treat- 
ment ;  although,  unfortunately,  after  a  variable  period  the  affection 
generally  returns,  >\hich  indeed  happens  when  the  disease  is 
removed  by  other  treatment.  Should  the  pityriasis  prove  rebel- 
lious glycerine  of  borax  often  proves  more  useful,  as  it  keeps  the 
scalp  continually  moist  with  the  weak  alkaline  preparation.  This 
plan  is  useful,  too,  in  eczema  of  the  ears  and  scalp. 

Acne  punctata  generally  yields  to  hot  water  and  plenty  of  soap 
several  times  a  day,  a  treatment  which  keeps  open  the  orifices  of 
the  sebaceous  follicles  and  prevents  the  accumulation  of  the  abun- 
dant secretion.  If  this  treatment  roughens,  reddens,  and  irritates 
the  skin  it  should  be  well  rubbed  with  glycerine  of  starch  after 
each  washing. 

Free  ablution  with  soap  and  water  is  very  effective  in  decomposing 
and  removing*  the  acid  irritating  secretions  which  keep  up  the  in- 
tertrigo so  often  infesting  the  buttocks  of  children,  or  in  the  irrita- 
tion in  the  folds  of  the  skin  of  stout  children  or  underneath  the 
breasts  of  fat  women.      After  carefully  drying  the  parts,   they 
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should  be  smeared  over  with  some  greasy  application,  which  is 
generally  preferable  to  dusting  powders,  as  starch  powder  or 
oxide  of  zinc.  Caustic  potash  or  soda  is  sometimes  used  to  open 
abscesses  with  the  intention  of  preventing  scarring. 

Alkaline  baths  are  often  employed,  but  their  action  on  the  skin 
and  its  secretion  is  not  yet  satisfactorily  determined ;  like  acid  or 
simple  baths  they  lessen  the  acidity  of  the  urine. 

Soap  with  excess  of  alkali  will  induce  pityriasis  of  the  face, 
which  will  often  disappear  at  once  on  substituting  oatmeal  or  a 
milder  soap,  as  ''Compressed  glycerine  soap"  or  ''Solidified 
glycerine." 

Mr.  Peppercome  recommends  a  saturated  'solution  of  carbonate 
of  soda  as  a  local  application  to  bums  and  scalds. 

A  weak  solution  of  bicarbonate  of  potash  or  soda,  a  drachm  of 
the  salt  to  a  pint  of  water,  is  a  useful  injection  to  check  leucorrhcea, 
when  this  discharge  depends  on  an  increased  secretion  of  the  glands 
of  the  OS  uteri.  The  secretion  is  strongly  alkaline,  and  when  un- 
duly abundant,  the  efficacy  of  the  alkaline  injection  in  such  cases  is 
another  proof  of  the  general  proposition  that  alkalies  check  alka- 
line secretions. 

When  the  leucorrhoeal  discharge  is  clear  like  white  of  egg,  or 
when  it  is  lumpy,  but  not  yellow,  three  or  four  injections  will 
generally  check  it.  On  the  other  hand,  when  the  discharge  is  yel- 
low and  puriform,  the  injection  may  fail ;  although  in  many  cases, 
when  this  yellow  discharge  is  due  to  mere  abrasion  of  the  os  uteri, 
the  injection,  continued  for  one  or  two  weeks,  will  change  the  yel- 
low to  a  white  discharge,  and  sometimes  causes  even  this  to  disap- 
pear. If  the  leucorrhoea  is  produced  by  displacement  of  the  uterus^ 
or  ulceration  of  its  neck,  this  injection,  like  many  others,  may  tem- 
porarily check  the  discharge;  but  it  soon  returns,  and  in  such 
cases  the  leucorrhoea  cannot  be  cured  till  these  conditions  are 
removed. 

The  success  of  this  injection  obviously  depends  on  its  reaching, 
and  coming  well  in  contact  with,  the  os  uteri,  the  offending  part; 
hence  it  is  necessary  to  give  full  and  careful  directions  as  to  its  use. 
The  patient  should  be  directed  to  lie  on  her  back,  to  raise  the  but- 
tocks by  placing  a  pillow  under  them,  and  then  to  introduce  the 
syringe  as  far  as  she  conveniently  can,  and  to  leave  the  injection 
in  the  vagina  about  five  minutes.  The  injection  should  be  used 
cold,  when  it  can  be  borne  twice  or  three  times  in  the  day.  A 
Kennedy's  syringe,  by  means  of  which  any  quantity  of  lotion  may 
be  forcibly  injected,  and  which,  by  washing  away  the  discharges 
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and  douching  the  part  with  a  cold  or  warm  medicated  application, 
is  even  more  effectual. 

Mr.  Norton,  of  St.  Mary's  Hospital^  ingeniously  employs  a 
solution  of  liquor  potassas  (two  drachms  to  the  ounce  of  water)  in 
the  treatment  of  ingrowing  toe-nail.  "  A  piece  of  cotton-wool  is 
saturated  with  the  solution,  and  pressed  gently  down  between  the 
upper  surface  of  the  nail  and  the  soft  tissues.  The  solution 
permeates  the  substance  of  the  nail,  and  softens  and  pulpetizes 
the  superficial  cells.  The  wool  is  kept  constantly  moist  with  the 
lotion,  and  softened  tissues  are  wiped  away  each  morning.  The 
nail  in  a  few  days  becomes  thin  and  flexible,  and  if  desired,  it  can 
be  pared  away  without  pain.  The  lotion  should  be  continued  until 
all  ulceration  has  disappeared. 

Borax  is  antiseptic,  and  prevents  fermentation  and  putrefaction. 
It  coagulates  yeast,  and  destroys  its  power  to  decompose  sugar 
into  alcohol.  It  destroys  the  action  of  diastase  or  amygdalen,  and 
so  prevents  the  formation  of  essence  of  bitter  almonds  and  prussic 
acid,  and  the  conversion  of  starch  into  glucose.  It  also  destroys 
the  action  of  myrosine,  and  prevents  the  formation  of  the  pungent 
essence  of  mustard  from  the  mustard  farina.  Boracic  acid  pos- 
sesses the  same  properties ;  they  thus  act  like  other  antiseptics,  as 
quinia,  etc.  Boracic  acid  is  not  now  largely  used,  either  as  an  oint* 
ment  or  lotion,  or  a  dressing  for  burns  and  wounds.  A  teaspoonful 
of  boracic  acid  dissolved  in  a  pint  of  boiling  water,  and  used  tepid 
or  cold,  is  very  useful  in  pruritus  pudendi  and  in  eczema  of  the 
vulvae. 

Dr.  Simpson,  of  Highgate,  tells  me  that  he  finds  boracic  acid 
dissolved  in  glycerine  very  useful  as  a  local  application  in  diphtheria. 
In  a  letter  to  me,  he  says : —  "  During  the  last  epidemic  of  diph- 
theria, I  have  used  boracic  acid  dissolved  in  glycerine  (in  a  water- 
bath)  of  the  strength  of  i  in  30,  applied  by  means  of  a  brush  to  the 
throat,  every  two  hours  day  and  night,  until  all  traces  of  membrane 
had  disappeared.  The  patches  took  on  a  white  colour,  with  no 
offensive  odour  emanating,  and  in  the  course  probably  of  forty- 
eight  hours,  and  often  much  earlier,  no  trace  of  membrane  was 
visible.  Dr.  Cossar  Ewart  and  I  found  by  experiment  that  bacte- 
ria present  in  the  membrane  so  treated  could  not  be  propagated. 
Children  do  not  dislike  the  taste.  I  find  boracic  acid,  of  strength 
of  I  in  50,  of  service  also  in  stomatitis." 

Sir  J.  Simpson  recommended  borax  in  "the  pruriginous  erup- 
tion which  appears  on  the  mucous  membrane  of  the  vulva,  and  ex- 
tends up  along  the  vagina  as  far  as  the  cervix  uteri.    It  m^y  also 
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extend,  and  is  sometimes,  indeed,  originally  situated  on,  the  cutan- 
eous border  of  the  vulva,  and  appears  on  the  outer  cutaneous 
surface  of  the  labium,  spreading  backwards  along  the  perinaeum 
to  the  circle  of  the  anus.  Accordingly  it  is  a  flitting  and  transient 
affliction,  recurring  with  menstruation,  pregnany,  or  delivery.  It 
may  be  more  flxed,  and  last  weeks,  or  months,  or  years,  pro- 
ducing constant  irritation  and  distress,  frequently  interfering  with 
rest  and  sleep,  and  rendering  the  victims  miserable  and  almost  de- 
ranged when  the  disease  has  become  somewhat  chronic,  and 
necessitates  the  patient  to  attempt  to  alleviate  it  by  constant  and 
sometimes  rough  friction.  The  mucous  membrane  becomes  at  the 
most  irritable  parts  white,  and  thickened  with  red  fissures."  This 
distressing  complaint,  says  Sir  J.  Simpson,  "may  be  generally 
cured  by  the  assiduous  and  persevering  application  of  a  solution 
of  biborate  of  soda  (five  or  ten  grains  to  the  ounce  of  water)."  A 
hot  solution  much  enhances  the  efficacy  of  borax.  Water  alone, 
as  hot  as  can  be  fairly  borne,  will  often  allay  this  itching ;  but  hot 
water  with  borax  is  far  more  efficacious.  If  this  treatment  fail,  in- 
fusion of  tobacco  may  be  tried;  or  an  ointment  of  iodide  of  lead  (  3  i* 
to  J  i.),  or  of  bismuth  and  morphia.  Chloroform  vapour,  liniment, 
or  ointment,  is  often  found  useful ;  a  drachm  of  chloroform  may 
be  added  to  an  ounce  of  some  sedative  liniment  or  ointment.  A 
strong  lead  lotion  or  a  solution  of  nitrate  of  silver  often  does  good. 
Dr.  Simpson,  says,  "  There  is  a  great  advantage  in  alternating 
these  local  applications;  for  most  of  them  begin  to  lose  their 
effects  when  persevered  in  above  a  few  days.  In  the  most  obsti- 
nate and  severe  cases  strong  astringents  are  sometimes  of  the 
greatest  use  as  a  strong  solution  of  alum  or  tannin." 

Dr.  Garrod  employs  strong  solutions  of  lithia  salts  to  remove 
gouty  enlargements.  Gout-stones  are  composed  of  urates.  Urate 
of  lithia  being  the  most  soluble  of  uric  acid  salts,  a  strong  solu- 
tion of  a  lithia  salt  is  applied  with  the  intention  of  converting  the 
urates  in  the  tissues  into  urate  of  lithia,  and  so  to  soak  the  urates 
out  through  the  skin.  The  swelling  must  be  constantly  enveloped 
in  lint  or  rag  kept  moist  with  the  lithia  solution.  In  Dr.  Garrod's 
practice  this  treatment  has  proved  very  successful.  He  thinks  that 
lithia  salts  formed  with  the  uric  acid  passes  into  the  blood,  and 
that  in  this  way  gout-stones  are  reduced.  He  employs  carbonate 
of  lithia,  five  grains  to  the  ounce,  with  which  he  has  removed 
considerable  enlargements  and  restored  suppleness  and  even  free 
movement  to  stiff  and  useless  joints.  I  also  have  employed  this 
treatment  with  considerable  success.    It  is  especially  useful  when 
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the  skin  is  broken  over  the  gouty  enlargement.  It  is  well  known 
that  a  sore  of  this  kind  is  extremely  difficult  to  heal.  The  urates 
being  intimately  mixed  with  the  connective  tissue,  and  oozing  very 
slowly  through  the  wound,  are  dissolved  and  washed  away  by  the 
lithia  solution,  thus  enabling  the  sore  to  heal.  The  citrate  of 
lithia  is  to  be  preferred ;  but  a  strong  solution  of  citrate  of  potash 
is  nearly,  if  not  quite,  as  useful.  It  probably  converts  the  biurates 
into  neutral  urates,  and  in  this  more  soluble  form  the  urates  are 
carried  off  through  the  skin.  Equal  parts  of  citrate  of  potash  and 
water  may  be  used.  Neither  the  solution  of  citrate  of  lithia,  nor 
that  of  citrate  of  potash,  irritates  the  skin.  As  might  be  expected, 
this  treatment  takes  many  weeks,  or  even  months,  to  effect  con- 
siderable reduction  of  large  deposits. 

Borax  and  honey,  or  the  glycerine  of  borax,  is  often  used  in 
aphthae.  In  aphthae  the  mucous  membrane  is  usually  covered  with 
small,  round,  sharply-cut  superficial  ulcers,  covered  with  a  pultac- 
eous  exudation.  Aphthae  naturally  runs  a  short  course,  and  when 
left  untreated  gets  well  in  most  cases  in  a  week  or  ten  days.  The 
same  preparations  are  useful  in  removing  the  curdy  exudation  of 
thrush. 

Dr.  Corson  finds,  that  a  piece  of  borax  the  size  of  a  pea,  dis- 
solved in  the  mouth,  acts  magically  in  restoring  the  voice,  in  cases 
of  sudden  hoarseness  brought  on  by  a  cold,  and,  frequently,  for  an 
hour  or  so,  it  renders  the  voice  "silvery  and  clear," 

Borax  is  useful  in  hoarseness  common  among  clergymen  and 
singers. 

The  action  of  the  members  of  this  group  on  the  stomach  was 
somewhat  anticipated  when  it  was  shown  that  alkalies  increase  the 
secretions  of  the  gastric  juice,  and  may  thus  prove  useful  to  pro- 
mote digestion.  It  is  obvious,  however,  that  method  must  be  ob- 
served, or  the  contrary  effect  to  that  intended  will  ensue ;  for,  if 
given  soon  after  a  meal,  the  alkalies  will  neutralize  the  acid  of  the 
gastric  juice,  and  effectually  retard  and  impede  digestion.  Alkalies 
intended  to  increase  the  quantity  of  gastric  juice,  and  to  promote 
digestion,  must  be  taken  a  short  time  before  a  meal.  The  alkaline 
saliva  swallowed  at  the  beginning  of  a  meal  is  highly  useful ;  al- 
though, as  it  must  speedily  become  neutralized  by  the  acids  of  the 
stomach,  its  action  must  be  but  temporary.  Alkalies  may  be  use- 
fully administered  in  many  forms  of  atonic  dyspepsia,  and  in  other 
forms  associated  with  deficient  secretion  of  the  gastric  juice.  The 
bicarbonate  of  soda  is  the  salt  generally  employed. 

When  on  the  other  band,  a  patient  complains  of  heartburn  and 
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acid  eructations  these  disagreeable  symptoms  may  at  once  be  re- 
moved by  the  exhibition  of  an  alkali,  as  the  bicarbonate,  which 
neutralizes  the  excess  of  acid  in  the  stomach ;  but  it  must  always 
be  remembered  that  this  treatment  is  merely  palliative.  No  doubt 
a  course  of  alkaline  treatment  appears  sometimes  to  remove  acid- 
ity; but  the  good  attributed  to  alkalies  may  with  great  probability 
be  ascribed  to  the  tonic  with  which  they  are  generally  combined. 
The  bicarbonates  are  preferred  to  the  more  caustic  salts  on  ac- 
count of  their  milder  action,  while  the  acetates  and  citrates  are 
neutral,  becoming  alkaline  only  by  decomposition  in  the  intestines 
or  blood.  The  bicarbonates  being  milder  can  be  continued  longer 
than  the  more  caustic  preparations ;  but  they  have  the  disadvan- 
tage of  giving  off  much  carbonic  acid  gas,  which  may  cause  trouble 
from  distension  of  the  stomach.  To  prevent  this,  magnesia,  which 
is  an  alkali,  and  acts  like  the  members  of  this  group,  may  be  sub- 
stituted if  the  bowels  are  confined,  or  lime-water  if  they  are  re- 
laxed. 

Alkalies  are  apparently  sedative  to  the  stomach,  at  least  they 
often  relieve  the  pain  of  this  organ.  Liquor  potassse  is  generally 
employed  in  such  cases. 

In  cases  of  poisoning  by  any  of  the  acids,  alkalies  the  least  irri- 
tating to  the  stomach  are  employed  to  neutralize  and  to  prevent 
the  further  action  of  the  acid  on  the  tissues. 

In  poisoning  by  metallic  salts  and  alkaloids,  the  same  salts, 
namely,  the  bicarbonates  of  the  alkalies,  may  be  used,  to  precipi- 
tate the  insoluble  oxide  of  the  metal  or  of  alkaloids.  Magnesia,  as 
it  acts  as  a  slight  purgative,  and  so  helps  to  expel  the  poison  from 
the  intestinal  canal,  is  generally  preferred. 

By  virtue  of  their  diffusion-power,  the  substances  contained  in 
this  group  pass  so  readily  into  the  blood,  that  but  a  small  portion 
of  them  reaches  far  into  the  small  intestines.  Little  is  known  of 
their  action  on  the  small  intestines,  'and  on  the  organs  which  pour 
their  secretion  into  them ;  yet  it  seems  probable  that  those  secre- 
tions having  an  alkaline  reaction  may  be  affected  in  a  double  and 
opposite  way,  according  to  the  period  of  administering  these  drugs. 
The  secretion  from  the  intestinal  glands  is  alkaline ;  hence,  if  the 
general  proposition  elsewhere  formulated  be  valid,  acids  applied 
to  the  orifices  of  the  ducts  should  augment  their  secretion,  while 
alkalies  should  have  the  contrary  effect.  But  we  have  seen  that 
alkalies,  given  before  meals,  increase  the  secretion  of  the  acid 
gastric  juice,  and  thus  augment  the  acidity  of  the  intestinal  canal ; 
they  should  likewise  increase  the  biliary  and  pancreatic  secretion. 
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On  the  other  hand,  if  given  after  a  meal,  alkalies  neutralize  the 
acid  in  the  stomach,  and  should  lessen  the  secretion  from  the  liver 
and  pancreas.  On  these  points,  however,  nothing  is  known  with 
certainty,  the  foregoing  statements  being  merely  conjectural. 

Rutherford,  from  his  experiments,  concludes  that  bicarbonate  of 
soda  injected  into  the  duodenum  of  fasting  dogs  **  has  scarcely  any 
effect  on  the  secretion  of  bile." 

The  milder  alkalies,  as  bicarbonates  of  potash,  soda,  or  mag- 
nesia may  be  used  with  great  benefit  in  diarrhoea,  caused  by  excess 
of  acid  in  the  intestines.  By  neutralizing  the  excess  of  acid,  these 
substances  arrest  the  diarrhoea. 

Soap  is  often  added  to  anal  injections,  to  suspend  castor-oil  or 
turpentine.  Soap  itself,  moreover,  may  be  used  as  a  mild  and 
safe  purgative.  A  piece  the  size  of  the  thumb,  covered  with 
castor-oil  or  merely  wetted  with  water,  and  thrust  up  the  rectum 
as  high  as  the  finger  will  carry  it,  in  a  short  time  will  produce  an 
easy,  copious,  and  natural  evacuation.  This  plan  is  especially 
available  for  infants  and  children. 

On  entering  the  blood,  alkalies  undergo  various  changes,  ac- 
cording to  their  composition.  The  acetate  or  citrate,  which  has 
not  already  undergone  a  like  change  in  the  intestines,  becomes 
converted  into  the  carbonate,  the  form  probably  ultimately  as- 
sumed by  the  oxide  of  the  alkalies. 

The  alkalinity  of  the  blood  must  therefore  be  increased  by  these 
alkalies,  not  probably  to  any  great  extent,  as  from  their  high  dif- 
fusion-power they  are  rapidly  eliminated  by  the  kidneys.  There 
has  been  much  speculation  concerning  this  increase  in  the  alka- 
linity of  the  blood.  The  alkalies  are  known  to  promote  oxidation, 
whence  it  has  been  conjectured  that  its  oxidation,  and  that  of  the 
tissues,  may  be  increased  by  increasing  the  alkalinity  of  the  blood. 
It  has  been  suggested  that  alkalies  might  be  profitably  employed 
in  diabetes  to  promote  the  oxidation  of.  the  sugar.  Alkalies  have 
been  advocated  also  for  excess  of  uric  acid  in  the  urine,  with  the 
expectation  of  oxidizing  this  product  of  the  nitrogenous  tissues  and 
so  converting  it  into  urea  or  some  other  substance.  Alkalies  are 
sometimes  given  to  fat  people  to  increase  oxidation,  in  order  to 
consume  the  superfluous  fat,  and  so  to  control  unseemly  obesity. 
The  solutions  of  the  bicarbonates,  and  especially  of  the  oxides,  are 
occasionally  and  I  should  think  unsuccessfully,  used  for  this  pur- 
pose. 

The  action  of  alkalies  in  diabetes  appears  to  be  nil,  or  rather,  it 
should  be  said,  they  in  no  degree  lessen  the  amount  of  sugar 
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separated  by  the  kidneys,  although,  if  long  persisted  in,  some 
derangement  of  the  stomach  must  occur,  with  diminution  in  appe- 
tite, so  that  less  food  being  taken,  less  sugar  is  excreted. 

Nor  does  it  appear  that  alkalies  can  oxidize  uric  acid  in  the 
blood ;  at  least  there  are  no  experiments  in  proof  of  this.  It  is, 
however,  very  useful  to  give  alkalies  so  as  to  render  the  urine 
weakly  acid,  or  even  alkaline,  so  as  to  convert  the  excessive  quan- 
tity of  uric  acid  into  a  more  soluble  urate.  This  treatment,  too, 
will  prevent  the  growth  of  uric  acid  calculi. 

Micturition  in  young  male  children  not  unfrequently  causes 
severe  pain,  traced  to  the  existence  of  uric  acid  or  biurates,  in  the 
form  of  spicular  crystals,  which  in  their  passage  irritate  the  ure- 
thra. By  alkalinizing  the  urine,  these  crystals  are  dissolved  and 
rendered  innocuous.  The  citrates  having  very  little  action  on  the 
mucous  membrane  of  the  stomach  are  the  salts  best  adapted  to 
deacidize  or  dealkalize  the  urine. 

As  to  the  power  of  alkalies  to  increase  the  oxidation  of  fats,  it 
is  clear  that  the  long-continued  administration  of  the  more  alka- 
line preparations  will  induce  much  wasting  of  the  body,  and  ad- 
mits of  no  doubt,  but  this  is  effected  by  the  disordering  action  on 
the  mucous  membrane  of  the  stomach. 

To  diminish  fatness  in  a  way  so  likely  to  damage  health,  and 
even  to  endanger  life,  is  surely  a  mistake.  Some  writers  of 
authority  insist  that  obesity  may  be  thus  reduced  without  any  ill 
effects  on  the  mucous  coat  of  the  stomach ;  Dr.  Neligan  states  that 
he  has  often  removed  an  uncomfortable  excess  of  fat  by  the  use  of 
liquor  potassae,  without  in  any  way  injuring  the  patient's  general 
health.  Though  occasionally  successful,  this  treatment  generally 
fails  signally. 

After  the  passage  of  alkalies  into  the  blood,  and  their  conver- 
sion into  carbonate,  the  action  of  these  substances  on  that  fluid  is 
at  present  but  little  known.  Dr.  Garrod  is  of  opinion  that  scurvy 
is  due  to  deficiency  of  potash  salts  with  the  food,  a  surmise  sup- 
ported by  many  facts,  but  not  yet  confirmed  by  exact  observation. 

The  bicarbonate  or  citrate  of  potash  is  often  employed  in  rheu- 
matism. This  disease  is  supposed  to  be  produced  by  an  excessive 
formation  of  lactic  acid,  which,  having  an  affinity  for  certain  tissues 
of  the  body,  excites  in  them  the  rheumatic  inflammation.  Alkalies 
are  given  to  neutralize  this  acid,  and  to  protect  the  tissues  from  its 
action.  But  so  little  is  known  about  the  nature  of  rheumatism, 
that  it  is  impossible  to  approach  the  question  of  its  treatment  on 
the  theoretical  side.     As  careful  and  exact  observations  of  this 
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treatment  are  non-existent  we  can  only  be  influenced  by  individual 
impression.  This  much,  however,  must  be  conceded,  that  in  many 
cases  rheumatic  pain  is  much  relieved  as  soon  as  the  patient  is  well 
under  the  action  of  an  alkali  and  the  urine  has  ceased  to  be  acid. 

Many  eminent  authorities  are  firmly  convinced  that  the  alkaline 
treatment  renders  rheumatic  fever  both  milder  and  shorter,  and 
diminishes  the  danger  of  heart  complications.  I  have  made  many 
careful  observations  on  this  question,  and  am  led  to  believe  that, 
due  attention  being  paid  to  the  age  of  the  patient,  and  to  the  nature 
of  the  rheumatism,  it  will  be  found  that  these  salts  are  unavailing 
either  to  lessen  the  intensity  or  the  duration  of  the  fever. 

In  the  fifty-second  volume  of  the  Medico- Chirurgical  Tramactians^ 
Drs.  Gull  and  Sutton  published  a  paper  on  the  value  of  remedies  in 
rheumatic  fever.  The  cases  quoted,  although  not  numerous  enough 
to  settle  this  much-vexed  question,  lead  them  to  the  conclusion  that 
alkalies,  lemon-juice,  or  blistering,  do  not  shorten  the  course  of 
rheumatic  fever,  but  it  is  not  denied  that  these  remedies  may  allay 
pain.  They  further  conclude  that  neither  alkalies,  lemon-juice, 
nitrate  of  potash,  nor  blisters,  prevent  the  occurrence  of  heart  dis- 
ease in  rheumatic  fever.  In  dealing  with  statistics,  relating  to  the 
treatment  of  rheumatism,  it  is  necessary  to  be  specially  cautious ; 
the  present  tendency,  warranted  by  observation,  leads  to  the  con- 
viction that  hereafter  rheumatism  will  be  discriminated  into  many 
varieties.  Already  we  have  distinctive  rheumatic  fevers,  due  not 
only  to  weather  influence,  but  to  syphilis,  lead,  &c.,  and  it  is  often 
difficult,  and  at  first  even  impossible,  to  distinguish  gonorrhoeal 
rheumatism  and  acute  febrile  rheumatoid  arthritis  from  rheumatic 
fever.    In  rheumatism  there  is  a  large  unworked  field  of  inquiry. 

The  influence  of  age  too  in  acute  rheumatism  must  be  taken  into 
account.  Thus  in  children  the  attack  is  sharp  and  short,  declining 
even  when  untreated  in  from  five  to  ten  days ;  and,  whilst  the 
danger  to  the  heart  is  much  greater  than  with  adults,  the  joint 
affection  is  so  slight  that  in  an  acute  attack,  with  a  temperature 
varying  between  103  and  104,  the  child  may  not  even  complain  of 
joint  pain,  or  complain  so  slightly  that  the  nature  of  the  case  may 
easily  be  overlooked. 

Fever  in  a  child,  with  even  the  slightest  pains  in  the  joints,  leads 
us  to  investigate  carefully  if  we  have  not  to  deal  with  an  attack  of 
acute  rheumatism.  On  the  other  hand,  in  middle-aged  and  old 
people,  slight  fever  is  generally  accompanied  by  severe  pain  in 
many  joints,  whilst  the  danger  to  the  heart  is  almost  m7,  and  the 
attack  is  often  chronic.    Again,  the  fatality  of  rheumatism  is  much 
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influenced  by  age.  Rheumatic  hyperpyrexia,  the  most  common 
cause  of  death  in  acute  rheumatism,  rarely  occurs  in  children  or  in 
middle-aged  people.  Children  rarely  die  of  acute  rheumatism — 
indeed,  I  have  never  seen  a  child  die  of  this  disease.  The  fore- 
going observations  make  it  obvious  that,  in  testing  the  eflicacy  of 
remedies,  we  must  take  care  not  only  to  discriminate  one  kind  of 
rheumatism  from  another,  but  to  compare  cases  occurring  in  per- 
sons of  much  the  same  age. 

The  frequency  of  relapse  in  acute  rheumatism  is  well  recog- 
nized. I  believe  this  relapse  is  in  many  cases  explicable  and  avoid- 
able. Thus  I  have  found  that  when  the  temperature  has  become 
nearly  normal,  rising  only  to  99.5,  to  100,  or  a  little  over,  there 
may  be  no  pain,  especially  in  the  case  of  a  child,  and  the  patient 
feels  so  well  that  he  is  often  allowed  to  get  up  and  walk  about,  at 
the  great  risk  of  bringing  back  the  fever  and  joint-pain.  In  the 
ward  I  have  frequently  verified  the  fact,  that  relapses  are  often 
brought  about  in  this  way,  and  I  am  sure  it  is  much  safer  to  take 
care  that  the  temperature  should  become  normal,  and  remain  so 
for  several  days,  before  the  patient  is  allowed  to  get  up.  These 
cases  will  illustrate  the  importance  of  the  thermometer,  as  so  slight 
a  degree  of  fever  is  quite  indetectable  by  the  hand.  But  the  tem- 
perature must  be  taken  several  times  a  day,  as  the  preternatural 
rise  may  last  only  a  few  hours  daily.  Movement  of  the  joints  in 
rheumatic  fever  inflames  them  and  heightens  the  fever;  if  a  joint, 
free  from  inflammation  and  pain,  is  worked  by  the  hand  for  a  short 
time,  it  often  becomes  in  a  few  hours  acutely  painful  and  red. 
Again,  it  is  well  known  that  the  journey  to  the  hospital  often  ex- 
cites inflammation  in  patients*  joints  and  heightens  the  fever,  so 
that  simple  .rest  during  the  few  first  days  in  the  ward  almost  always 
causes  a  diminution  of  pain  and  fever. 

Potash  salts  exist  abundantly  in  the  milk,  whence  it  has  been 
suggested,  that  the  administration  of  these  salts  may  promote  this 
secretion. 

The  sustained  administration  of  the  alkalies  and  their  carbonates 
renders  the  blood,  it  is  said,  poorer  in  solids  and  in  red  corpuscles, 
and  impairs  the  nutrition  of  the  body.  These  results  are  probably 
due  to  disordered  digestion,  produced  by  the  long-continued  use  of 
alkalies,  and  are  not  dependent  on  an  excess  of  alkalinity  of  the 
blood ;  such  excess  must  always  be  slight  on  account  of  the  rapid 
elimination  of  these  salts  by  the  kidneys.  It  has  been  shown  by 
Dr.  Roberts,  of  Manchester,  that  the  citrate  of  potash  may  t>e 
taken  for  an  almost  indefinite  time,  without  deranging  the  gemeral 
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health,  yet  this  drug  increases  the  alkalinity  of  the  blood,  while, 
owing  to  its  neutral  reaction,  it  is  harmless  to  the  stomach. 

Liquor  potassae  bears  the  reputation  of  promoting  the  absorption 
of  inflammatory  formations,  and  is  occasionally  employed  in  pleu- 
risy ;  but  its  good  effects  are  not  evident,  and  the  disorder  it  pro- 
duces in  the  stomach  renders  its  use  unadvisable  for  any  length  of 
time.    Dr.  Walshe  praises  liquor  potassae  in  plastic  bronchitis. 

Carbonate  of  potash,  in  one  or  two  grain  doses,  given  three  or 
four  times  daily,  with  a  little  syrup  to  cover  the  taste,  is  much  used 
in  Philadelphia  for  whooping-cough. 

What  influence  have  the  alkalies  on  tissue  change  ?  Dr.  Parkes 
has  investigated  the  action  of  liquor  potassa;,  and  he  thinks  that  it 
probably  increases  the  disintegration  of  the  nitrogenous  substance 
of  the  body.  He  believes  that  his  experiments  justify  him  in  con- 
cluding that  it  disintegrates  also  the  sulphur-holding  tissues ;  for 
liquor  potassae  increases  both  the  urea  and  the  sulphuric  acid  of 
the  urine.  The  strong  reaction  of  liquor  potassae  unfits  it  to  be 
given  in  doses  sufficiently  large  to  affect  in  any  great  degree  the 
reaction  of  the  urine,  so  that  when  it  is  required  to  alkalinize  this 
fluid  the  bicarbonates  or  citrates  must  be  employed. 

What  action  have  alkalies  on  the  constituents  of  the  urine? 
They  are  all  reputed  to  be  diuretic,  but,  as  no  exact  observations 
have  been  made  with  these  salts,  this  statement  must  be  regarded 
as  only  a  probable  assumption. 

Before  referring  to  the  presumed  diuretic  properties  of  these 
substances,  it  will  be  well  to  digress  for  a  short  space  to  speak  in 
general  terms  of  diuretics. 

By  diuretics,  we  understand  medicines  which  act  as  eliminators 
of  the  urine ;  and  we  must  distinguish  diuretics  from  those  medi- 
cines which,  by  promoting  tissue  change,  cause  an  increase  in  any 
of  the  constituents  of  the  urine.  Diuretics  merely  separate  from 
the  system  already-existing  products. 

As  the  urine  is  a  complex  fluid  containing,  besides  water,  many 
salts  and  other  ingredients,  we  may  have  medicines  which  will 
eliminate  one  or  more  of  these  substances,  leaving  the  rest  un- 
affected. We  may  therefore  have  diuretics  of  water,  or  of  urea,  or 
of  uric  acid,  &c.  The  retention  in  the  blood  of  materials  which 
should  be  eliminated  by  the  kidneys,  may  be  due  to  a  variety  of 
conditions.  The  physical  state  of  the  kidneys  may  be  altered,  and 
these  organs  disabled  by  disease  of  distant  organs,  as  of  the  heart. 
Or,  through  insufficient  oxidation  and  combustion  of  the  effete  pro- 
ducts of  disintegration,  refuse  materials  may  remain  in  a  form  un- 
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excretable  by  the  kidneys ;  and,  lastly,  the  retention  of  the  urinary 
ingredients  in  the  blood  may  be  dependent  on  organic  disease  of 
the  kidneys  themselves. 

.  Thus,  in  one  instance  a  medicine  acting  on  some  organ  at  a  dis- 
tance from  the  kidneys,  as  the  heart  or  lungs,  will  be  a  diuretic ; 
while  in  another,  those  means  which  promote  oxidation  in  the 
blood  will  prove  diuretic;  and,  lastly,  diuretics  may  act  immedi- 
ately on  the  kidneys  by  removing  or  altering  those  physical  con- 
ditions which  hinder  the  action  of  those  organs. 

How  far  do  the  members  of  this  group  act  as  diuretics  ?  and  in 
which  of  the  foregoing  ways  ?  We  cannot  give  very  satisfactory 
answers  to  these  questions. 

First  as  to  their  diuretic  action. 

It  is  generally  held  that  all  these  substances  are  diuretic,  and, 
under  certain  circumstances,  they  may  possibly  become  so.  Ace- 
tate of  potash  and  acetate  of  soda  enjoy  the  highest  repute  in  this 
respect,  though  some  careful  observations  have  been  made  with 
these  substances  on  persons  in  health,  which  have  led  to  unex- 
pected results.  It  was  found  by  Bocker  (quoted  by  Parkes\  **  that 
so  far  from  acting  as  a  diuretic  in  4iealth,  the  acetate  of  potash 
diminished  the  water,  the  urea,  the  extractives,  and,  in  a  remark- 
able manner,  the  earthy  salts."  Some  valuable  observations  con- 
cerning the  action  of  citrate  of  potash  and  acetate  of  potash,  as 
diuretics  in  health,  have  been  made  by  Dr.  Nunneley  on  himself. 
He  took  daily,  for  twelve  days,  three  to  five  drachms  of  citrate  of 
potash.  On  an  average,  the  daily  excretion  of  water  was  increased 
by  two  ounces  and  a  half,  but  the  urea  was  lessened  by  eighty-four 
grains,  and  the  solids  by  sixty  grains.  The  acetate  of  potash,  in 
daily  doses  of  from  two  and  a  half  to  three  and  a  half  drachms, 
exerted  a  similar  influence  in  a  somewhat  less  degree. 

But  should  we  expect  medicines  to  act  as  diuretics  or  eliminators 
in  healthy  persons  ?  In  their  blood  there  should  be  but  little  urea 
or  uric  acid  to  be  eliminated,  and  we  must  be  careful  how  far  we 
allow  physiological  experiments  on  healthy  subjects  to  guide  us  as 
to  the  action  of  diuretics  in  disease.  That  such  caution  is  highly 
necessary,  is  shown  by  the  experiments  of  Ranke,  who,  after  giving 
acetate  of  potash,  noticed  a  very  considerable  increase  in  the  quan- 
tity of  urine  voided  soon  after,  showing  that  this  salt  will  sometimes 
act  as  a  diuretic  of  water. 

So  far  as  to  their  diuretic  properties;  and  we  will  endeavour 
now  to  answer  the  second  part  of  the  forgoing  question — In  what 
way  do  they  act  as  diuretics  ? 
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It  is  not  supposed  that  any  members  of  this  group  act  on  organs 
remote  from  the  kidneys.  They  may  possibly  promote  oxidation 
in  the  blood,  and  so  reduce  effete  products  to  urea,  in  which  form 
they  are  separated  by  the  kidneys. 

Some  of  the  alkalies  are  considered  to  be  febrifuge,  as  the 
citrates  and  acetates.  If  so,  they  would  act  as  eliminators  of 
water,  as  on  the  decline  of  fever,  an  increase  takes  place  of  the 
urinary  water,  previously  held  back  in  the  system  during  the 
febrile  state,  and  often  accompanied  by  a  simultaneous  increase 
in  the  solids  of  the  urine.  If,  therefore,  these  substances  will 
check  fever,  this  increase  of  water  and  solids  must,  in  some  mea- 
sure, be  due  to  their  action. 

These  alkalies  are  generally  reputed  to  act  as  diuretics  when  the 
kidneys  are  diseased,  the  citrates  and  acetates  being  given  in  acute 
and  chronic  Bright's  disease.  By  making  the  urine  alkaline,  some 
consider  it  is  enabled  to  dissolve  the  organic  but  diseased  matters, 
which  block  up  the  uriniferous  tubes  in  Bright's  disease,  and  hinder 
the  secretion  of  the  kidneys. 

It  has  already  been  mentioned,  that  the  members  of  this  group 
render  the  urine  less  acid,  or  even  alkaline ;  but,  strange  to  say,, 
the  amount  of  acid  excreted  with  the  urine  is  actually  increased, 
but,  being  neutralized  by  the  alkalies,  it  gives  no  acid  reaction. 

The  citrates  and  bicarbonates  are  constantly  employed  to  render 
the  urine  alkaline,  when  the  urinary  organs  are  irritated  or  in- 
flamed, as  in  cystitis  and  gonorrhoea.  If  in  cystitis,  the  urine, 
before  it  is  passed,  is  already  alkaline  from  decomposition  of  the 
urea,  alkalies  must  be  intermitted;  for  they  would,  of  course, 
increase  the  alkalinity  of  the  urine,  and,  as  alkaline  decomposes 
much  more  readily  than  acid  urine,  they  would  still  further  pro- 
mote the  decomposition  of  urea,  and  the  formation  of  carbonate  of 
ammonia. 

When  excess  of  uric  acid  occurs  in  the  urine,  it  should  be  kept 
for  a  time  alkaline;  and,  by  many  careful  and  ingenious  experi- 
ments, Dr.  W.  Roberts,  of  Manchester,  has  shown  that  uric  acid 
calculi  may  probably  be  dissolved  in  the  bladder,  if  the  urine  is 
maintained  alkaline  for  some  weeks.  This  treatment  is  probably 
useful  in  renal  calculus,  which  is  generally  composed  of  uric  acid 
only.  It  is  reasonable  to'  expect  that  the  alkaline  urine  would  in 
time  reduce  the  calculus  sufficiently  to  pass  down  the  ureter.  We 
certainly  meet  with  patients  complaining  of  much  pain  in  the  back, 
passing  bloody  urine,  containing  a  large  quantity  of  uric  acid 
crystals,  and  a  little  pus,  who  are  curable  with  large  doses  of 
citrate  of  potash. 
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We  may  here  introduce  a  summary  of  some  interesting'  experi- 
ments made  by  Dr.  Paul  Guttmann,  which  confirm  many  of  the 
conclusions  of  Claude  Bernard  and  others,  on  the  action  of  potash 
and  soda  salts.  The  results  are  singular,  and  scarcely  in  accord- 
ance with  medical  experience  of  the  action  of  these  substances  on 
the  human  body. 

Potash  Salts  are  all  far  more  poisonous  than  soda  salts. 

Potash  salts  are  all  equally  poisonous  and  equally  fatal  in  the  same  space  of 
time,  if  administered  in  the  same  way. 

Chloride  of  potassium,  carbonate  of  potash,  and  nitrate  of  potash,  in  identical 
doses,  are  equally  powerful  to  destroy  life,  and  in  the  same  period  of  time,  even 
when  either  salt,  previous  to  injection,  is  mixed  with  a  solution  of  albumen. 

The  acid  of  the  salt  plays  no  part  in  the  fatal  result. 

In  poisonous  doses  great  muscular  weakness  sets  in,  first  appearing  in  the 
hinder  extremities;  while,  in  warm-blooded  animals,  dyspnoea  and  convulsions 
take  place.  Large  doses  lessen  the  frequency  aild  force  of  the  heart*s  beats,  and 
sometimes  make  them  irregular.  This  holds  good  with  all  potash  salts.  Large 
doses  at  once  arrest  the  action  of  the  heart,  which  always  ceases  to  act  in  the 
diastole. 

Traube  asserts  that  the  action  on  the  heart  is  affected  through  the  vagi  nerves. 
Guttmann  considers  this  view  erroneous,  as,  after  the  vagi  were  both  divided,  and 
the  medulla  removed,  the  potash  salts  still  affected  the  heart  as  before,  and  even 
when  the  vagi  was  paralyzed  by  woorali,  the  potash  salts  still  acted  as  usual  on 
this  organ.  Whether  their  effect  on  the  heart  is  owing  to  their  action  on  the 
heart*s  substance,  or  on  its  ganglia,  Guttmann  cannot  say.  He  states  that  these 
salts  lower  the  temperature  of  the  body;  but  certainly  to  a  very  insignificant 
extent. 

These  salts  act  but  slightly  on  the  muscles,  and  not  at  all  on  the  peripheral 
nerves,  unless  applied  directly  to  them  in  a  strong  form.  The  loss  of  sensibility 
and  motion  is  due  to  their  paralyzing  action  on  the  spinal  cord,  an  action  first 
evidenced  and  most  expressed  on  the  hind  part  of  the  cord. 

Soda  Salts,  in  twice  or  three  times  the  quantity  which  proves  fatal  in  the  case 
of  the  potash  salt,  produces  no  effect  on  the  system  except  a  passing  weakness. 

Even  in  larger  doses,  soda  salts  exert  no  action  on  the  heart,  cause  no  diminu- 
tion in  the  temperature,  and  produce  no  apparent  effect  on  the  cord,  brain,  nerves, 
or  muscles. 

The  heart  of  a  frog  suspended  in  a  solution  of  potash  quickly  ceases  to  contract, 
whilst  it  takqs  a  much  longer  time  to  produce  a  like  effect  in  a  solution  of  soda  of 
similar  strength. 

Many  soda  salts  produce  an  opacity  of  the  lens  in  frogs,  but  this  does  not  occur 
with  sulphate  of  soda.  Guttmann  shows  that  the  opacity  is  not  due  to  mere  ab- 
straction of  water  from  the  lens ;  though  this  condition  is  removed  by  immersing 
the  opaque  lens  in  water.    This  opacity  does  not  take  in  mammiferous  animals. 

Some  experiments  on  chloride,  bromide,  and  iodide  of  potassium  I  made,  in 
company  with  Mr.  E.  Morshead,  lead  us  to  conclusions  similar  to  those  arrived  at 
by  Guttmann.  We  find  that  these  three  salts  produce  the  same  symptoms  in  the 
same  order,  and  with  an  intensity  proportioned  to  the  amount  of  potash  they  con- 
tain.   They  at  first  depress  or  destroy  the  functions  of  the  afferent  nerves,  and  thus 
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diminish  or  destroy  sensation  and  reflex  action.  Reflex  action,  Guttmann*8  ex- 
periments show,  is  depressed  also  by  the  reflex  action  of  the  potash  salt  on  the 
reflex  portion  of  the  cord.  When  the  functions  of  the  afferent  nerves  are  depressed 
or  even  abolished,  the  animal  retains  perfect  voluntary  power.  Hence  the  brain, 
the  motor  tracts  of  the  cord,  the  motor  nerves  and  muscles  are  unaffected,  next 
genera]  paralysis  begins,  increases,  and  at  last  becomes  complete,  due,  as  Guttmann 
has  shown,  to  the  further  effect  of  the  salt  on  the  cord.  (See  Bromide  of  Potas- 
sium.) 

In  conjunction  with  Dr.  Murrell,  I  have  recently  made  some  further  investiga- 
tions concerning  the  action  of  chloride  of  potassium  (youmal  of  Physiology^ 
vol.  i.,  No.  i). 

This  salt,  we  find,  is  a  protoplasmic  poison.  It  poisons  all  nitrogenous  tissues 
and  destroys  their  functions.  A  subcutaneous  injection  speedily  affects  the  brain 
and  cord,  causing  complete  general  paraljrsis,  and  in  a  few  hours  the  motor  nerves, 
when  directly  stimulated  by  the  interrupted  current,  cease  to  conduct  impressions. 
A  little  later  still  the  muscles  will  not  contract  to  electric  stimulation.  Now  this 
paralysis  of  all  the  tissues  is  due  to  the  direct  action  of  the  potash,  and  not  to  the 
arrest  of  the  circulation,  since  the  paralysis  of  the  nerves  and  muscles  occurs 
much  earlier  after  poisoning  with  chloride  of  potassium,  than  after  mere  mechani- 
cal arrest  of  the  circulation. 

We  conclude  also  that  the  chloride  acts  by  an  equal  affinity  for  all  protoplasm, 
and  destroys  the  tissues  in  the  order  of  their  vital  endowments.  Potash  salts  are 
depressors  and  paralyzers  of  the  heart.  How  do  they  paralyze  the  heart  ?  In  the 
same  manner,  we  conclude,  as  they  paralyze  the  other  structures,  by  an  affinity 
for  all  the  nitrogenous  tissues.  The  more  highly  endowed  nervous  ganglia  are  the 
first  to  suffer,  hence  small  doses  will  arrest  the  heart,  whilst  the  muscular  tissue 
will  still  respond  to  galvanic  stimulation ;  but,  if  into  the  jugular  vein  a  large 
quantity  of  potash  salt  is  at  once  introduced,  it  will  destroy  not  only  the  functions 
of  the  nervous  structures,  but  also  muscular  contractility.  Thus  Guttmann  found 
that  the  injection  of  small  doses  into  the  jugular  vein  of  warm-blooded  animals 
paralyzes  through  the  nervous  system ;  whilst  Traube  found  that  the  injection 
of  a  large  dose  paralyzes  also  the  muscular  tissue,  so  that  it  failed  to  contract  on 
the  application  of  galvanism.  These  experiments  strongly  support  the  views  we 
have  advanced. 

If  it  seems  strange  that  chloride  of  potassium  produces  such  profound  effects  on 
frogs,  whilst  it  appears  so  harmless  a  drug  to  man,  we  need  merely  point  out  that 
our  frogs  were  given  a  quantity  proportionate  to  from  3  to  9  oz.  for  a  man  weigh- 
ing 150  pounds,  and  so  large  a  dose  thrown  at  once  into  his  circulation,  would 
doubtless  profoundly  affect  the  chemical  condition  of  the  blood,  and  the  functional 
activity  of  the  organs. 

As  arrest  of  the  circulation  is  itself  a  paralyzing  influence,  we  conclude  that 
arrest  of  the  circulation  caused  by  the  chloride  of  potassium  must,  in  some  degree, 
assist  in  direct  action  on  the  tissues. 

In  the  chapter  on  Bromide  of  Potassium,  we  have  shown  that  it  produces  the 
same  symptoms,  in  the  same  order,  as  other  potash  salts,  and  that  the  more  or 
less  rapid  induction  of  these  symptoms  depends  on  the  amount  of  potash  the  salt 
contains.  Bromide  of  potassium,  like  the  chloride,  paralyzes  not  only  the  central 
nervous  system,  but  likewise  the  nerves,  muscles,  and  heart,  the  central  nervous 
system  being  affected  sooner  than  the  nerves,  and  the  nerves  sooner  than  the 
muscles,  and  therefore,  we  conclude  that  these  effects  of  bromide  of  potassium. 
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which  it  possesses  in  common  with  all  potash  salts,  are  due  solely  to  the  potash, 
the  bromide  playing  no  part  in  their  production. 


SOLUTION    OF  AMMONIA,   CARBONATE   OF  AMMONIA, 

SPIRITS  OF  AMMONIA. 

These  preparations  have  many  properties  in  common  with  the 
alkaline  potash  and  soda  group.  They  possess  a  strong"  alkaline 
reaction,  are  freely  soluble  in  water,  have  a  high  diffusion-power, 
and  dissolve  the  animal  textures.  They  differ  from  the  potash  and 
soda  preparations  in  their  volatility,  in  being  more  powerful  local 
irritants  of  the  living  animal  tissues,  and  exciting  very  active  in- 
flammation. 

Their  action  on  the  skin  is,  in  many  respects,  similar  to  that  of 
the  alkaline  potash  and  soda  preparations.  Owing  to  the  water 
in  its  composition,  liquid  ammonia  manifests  but  little  attraction 
for  that  of  the  tissues ;  and  since  its  solvent  action  on  the  textures 
is  less  than  that  of  the  soda  or  potash,  salts,  its  destructive  powers 
are  much  less  rapid  and  extensive.  Owing,  however,  to  its  high 
diffusion-power,  it  readily  penetrates  the  cuticular  covering  of  the 
body,  and  excites  a  degree  of  active  inflammation  sufficient  to  de- 
stroy the  tissues,  and  so  produce,  first  a  slough,  then  an  ulcer.  The 
preparations  of  the  members  of  this  group,  are  never  purposely 
employed  to  produce  formidable  destructive  changes  in  the  tissues, 
but  are  used  in  the  form  of  liniment,  or  the  solution  of  ammonia 
itself,  as  vesicants  and  rubefacients. 

The  strong  solution  may  be  employed  to  produce  very  speedy 
vesication.  A  few  pieces  of  lint  should  be  cut  a  little  larger  than 
the  required  blister,  and  on  the  lint  should  be  poured  ten  or  twenty 
drops  of  the  strong  solution  of  ammonia;  the  pledget  must  be 
applied  at  once  to  the  skin,  and  covered  with  a  good -sized  watch- 
glass.  Heat,  with  some  smarting  and  tingling,  is  soon  felt,  and 
in  a  short  time,  a  rim  of  redness  appears  around  the  glass,  de- 
noting that  the  application  has  done  its  work;  then  a  poultice 
promotes  the  vesication,  and  eases  the  burning  pain.  In  this 
way,  a  blister  may  be  produced  sometimes  in  ten  minutes,  though 
it  may  take  half  an  hour ;  so  great  is  the  difference  in  the  vesi- 
cating action  of  ammonia,  that  with  some  a  blister  is  not  formed 
at  all.     Hence,  it  must  be  considered  a  very  uncertain  vesicant. 

As  a  rubefacient,  or  "counter-irritant,"  it  is  more  useful;  but  it 
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is  in  no  respect  superior  to  a  mustard  poultice,  the  materials  for 
which  are  always  at  hand.  The  liniment  of  ammonia,  if  merely 
rubbed  or  dabbed  on  the  skin,  acts  very  imperfectly  as  a  counter- 
irritant.  It  must  be  applied  on  lint,  or  linen,  kept  in  contact  with 
the  skin,  when  decided  rubefaction  takes  place  in  a  few  minutes. 

As  a  counter-irritant,  ammonia  is  used  for  the  same  purposes  as 
mustard  poultices  or  blisters. 

Dr.  Tilt  speaks  highly  of  RaspaiPs  sedative  lotion,  in  the  treat- 
ment of  headaches  produced  by  the  change  of  life,  or  by  defective 
uterine  functions.  The  lotion,  made  by  adding  two  ounces  of  liquor 
ammoniae,  and  of  common  salt  respectively,  and  three  drachms  of 
camphorated  spirits  of  wine,  to  thirty-two  ounces  of  water,  is  ap- 
plied to  the  painful  part  with  a  small  sponge,  and  is  renewed  as 
often  as  may  be  required.  It  excites  a  sensation  of  burning,  and 
reddens  the  scalp.    If  too  strong,  it  should  be  diluted  with  water. 

The  weaker  solutions  of  ammonia,  are  sometimes  applied  to  the 
bites  or  stings  of  insects,  as  wasps,  spiders,  etc.,  to  neutralize  the 
formic  acid,  the  active  principle  of  the  poison. 

Formic  acid  is  commonly  said  to  be  the  poisonous  principle  in  insects,  whose 
bites  or  stings  excite  pain  and  inflammation.  This,  I  think,  can  hardly  be  correct. 
The  scing  or  bite  of  an  insect  affects  some  persons  much  more  than  others.  The 
bite  of  a  bug  or  flea  will,  in  one  person,  cause  considerable  swelling,  whilst  in 
another,  it  will  excite  neither  pain  nor  swelling.  Even  in  the  same  person  we  find 
that  perhaps,  when  young,  insect  bites  or  stings  scarcely  affected  him,  whilst  later 
in  life  they  cause  much  swelling  and  pain.  Again,  a  bug-bite  will  cause  great 
swelling,  whilst  in  the  same  individual  a  gnat,  a  flea,  or  midge,  will  cause  no  in- 
flammation. The  bite  of  a  midge,  too,  will  excite  considerable  swelling  with  much 
itching,  lasting  eight  or  ten  days,  whilst  in  the  same  person  the  bites  of  other  in- 
sects are  quite  innocuous.  Now  this  difference  conld  not  be  if  the  active  principle 
were  always  the  same.  It  is  evident,  therefore,  that  there  must  be  some  difference 
in  the  nature  of  the  poisons  secreted  by  different  insects,  and  that  it  cannot  depend 
on  fonnic  acid ;  or  were  this  always  present  in  the  poison  of  insects,  it  must  be 
mixed  with  some  other  virus  differing  in  different  animals. 

Salts  of  ammonia,  applied  to  the  nose,  and  breathed  into  the  air- 
passages,  are  commonly  used  in  fainting,  and  in  poisoning  by 
narcotics,  in  the  early  stages  of  cold  in  the  head,  and  as  deri- 
vatives, to  remove  pain  and  inflammation  of  the  nose  and  frontal 
bones.  Ammonia  inhalations  have  been  recommended  in  chronic 
bronchitis  to  ease,  and  probably  to  lessen  the  over-abundant  ex- 
pectoration. 

Ammonia  in  the  stomach,  acts  much  in  the  manner  as  it  acts  on 
the  skin.  It  neutralizes  the  acid  it  encounters,  and  is  therefore  an 
antacid ;  at  the  same  time,  if  incompletely  neutralized,  it  acts  as  an 
excitant,  or  even  irritant  of  the  mucous  membrane. 
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Soon  after  the  administration  of  ammonia,  a  sensation  of  warmth 
at  the  pit  of  the  stomach  sets  in,  which  quickly  spreads  to  the  rest 
of  the  body.  When  the  functions  of  the  stomach  and  upper  part  of 
the  intestines  are  depressed,  it  may  be  used  as  an  excitant.  It 
often  obviates  spasm  of  the  intestinal  canal,  and  braces  up  the 
relaxed  mucous  membrane.  Ammonia  compounds  of  this  group 
are  therefore  among  the  best  anti-spasmodics.  They  are  useful 
remedies  for  children,  especially  for  infants,  whd  are  frequently 
tormented  by  cholic  or  flatulent  distension  of  the  intestines  brought 
on  by  bad  feeding. 

These  preparations  may  be  profitably  employed  in  the  after 
stages  of  diarrhoea,  after  the  removal  of  the  irritating  excitant 
cause,  when  the  mucous  membrane  continues  to  pour  out  a  watery 
secretion,  which  perpetuates  the  diarrhoea. 

The  alkaline  preparations  of  ammonia  are  employed  in  flatulent 
distension  of  the  stomach  and  intestines,  with  the  view  of  absorb- 
ing the  excess  of  gas,  generally  consisting  of  carbonic  acid.  In 
such  affections,  these  remedies  no  doubt  are  often  temporarily 
useful  as  palliatives.  They  excite  the  muscular  coat  of  the  in- 
testine to  contract,  and  so  promote  the  expulsion  of  the  distending 
gases. 

In  full  doses,  these  remedies  excite  an  increased  formation  of 
mucus,  and  even  vomiting;  as  emetics,  they  act  without  induc- 
ing nausea  or  depression.  They  are  seldom  employed  alone,  but 
are  used  to  counteract  the  depressing  effects  of  other  emetics. 

If  administered  too  long,  they  excite  catarrh  of  the  stomach  and 
intestines. 

These  substances  readily  enter  the  blood,  and  must  to  some  ex- 
tent increase  its  alkaline  reaction ;  but  owing  to  their  volatility  and 
high  diffusion-power,  they  are  rapidly  eliminated,  and  therefore, 
exert  only  a  transient  action  on  the  blood  and  the  organs  of  the 
body. 

The  effect  of  ammonia  on  the  blood  is  at  present  unknown.  It 
has  been  maintained,  without  much  show  of  proof,  that  carbonate 
of  ammonia  is  the  poisonous  agent  in  uraemia;  the  urea,  it  is  said, 
decomposes  in  the  blood,  forms  this  carbonate,  which  in  its  turn 
produces  the  serious  symptoms  constituting  ursemic  poisoning. 

Ammonia  ind\ices  a  slight  increase  in  the  force  of  the  pulse, 
some  excitement  of  the  brain,  and  a  general  sensation  of  warmth. 
Being  a  slight  stimulant  of  the  heart,  ammonia  is  used  in  fainting 
and  exhaustion.  It  is  frequently  administered  as  an  antispasmodic 
— an  action  depending  probably,  in  part,  on  its  power  to  strengthen 
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the  heart's  action,  but,  like  all  other  antispasmodics,  its  influence  is 
brief. 

Carbonate  of  ammonia  is  often  employed  as  a  stimulating  ex- 
pectorant in  chronic  bronchitis,  when  the  expectoration  is  profuse, 
and  the  patient's  strength  is  diminishing.  It  is  often  given  with 
chloride  of  ammonium,  which  probably  acts  in  a  similar  manner. 
Carbonate  of  ammonia  is  frequently  of  signal  service  in  severe 
bronchitis,  or  broncho-pneumonia  of  children,  especially  when  they 
are  prostrate  and  livid  from  obstructed  breathing. 

Carbonate  of  ammonia,  in  three  to  five  grain  doses,  administered 
uncombined  Mdth  any  other  drug,  hourly,  or  every  two  or  three 
hours,  according  to  the  severity  of  the  case,  has  been  much  lauded 
in  scarlet  fever.  It  was  largely  used  by  the  late  Dr.  Peart,  who 
"did  not  lose  one  patient  out  of  nearly  three  hundred."  The  late 
Mr.  Wilkinson  also  employed  it  largely  with  equal  success ;  and 
recently,  Mr.  Charles  Witt  has  written  a  pamphlet  extolling  its 
virtues.  It  is  said  to  be  useful  in  all  forms  of  scarlet  fever,  espe- 
cially when  given  early.  The  immediate  effects  are  stated  to  be 
diminution  of  heat,  fever,  and  delirium,  and  a  disposition  to  sleep. 
Mr.  Wilkinson  says  it  is  equally  useful  in  measles,  and  that  the 
ammonia  treatment  leaves  no  secondary  evils.  I  have  used  this 
treatment  largely  in  measles,  apparently  with  considerable  benefit. 
Carbonate  of  ammonia  induces  free  perspiration,  and  appears  to 
develope  the  rash  and  cause  the  disease  to  run  a  benign  course. 
Mr.  Charles  Witt  says,  care  must  be  taken  that  no  acid  drinks 
nor  acid  fruits  of  any  kind  are  permitted,  or  the  ammonia,  be- 
coming neutralized,  loses  its  efficacy.  Solution  of  acetate  of  am- 
monia, is  a  useful  diaphoretic,  and  is  largely  employed  in  fevers. 
It  is  especially  useful  in  the  milder  forms,  as  in  common  catarrh. 
A  full  dose  of  acetate  of  ammonia,  or  Mindererus's  spirit,  will  often 
speedily  steady  and  sober  a  drunkard.  The  supposed  effect  of 
ammonia  in  preventing  iodism,  is  noticed  in  another  place. 

Owing  to  its  high  diffusion-power,  ammonia  escapes  very  readily 
from  the  body  in  various  ways,  a  portion  passing  with  the  breath, 
some  probably  with  the  sweat,  and  much  with  the  urine. 
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MAGNESIA,  LIGHT  MAGNESIA,  CARBONATE  OF  MAG- 
NESIA,  LIGHT  CARBONATE  OF  MAGNESIA,  SOLU- 
TION  OF  CARBONATE  OF  MAGNESIA. 

These  substances,  having  an  alkaline  reaction,  might  be  placed  in 
the  group  of  potash  and  soda  alkalies,  but  the  effects  of  the  mag- 
nesia group  on  the  body,  are  in  many  respects  very  different  from 
those  of  the  potash  and  soda  group.  We  have  elsewhere  treated 
of  the  properties  pertaining  alike  to  ail  alkaline  substances,  includ- 
ing, of  course,  the  members  of  this  group.     (See  Potash  group.) 

Some  of  the  oxide  of  magnesia  combines  with  the  acids  of  the 
gastric  juice,  and  becomes  soluble;  the  remainder,  being  unaf- 
fected, is  left  insoluble.  Part  of  the  carbonate,  decomposed  by  the 
acids  of  the  stomach,  sets  free  its  carbonic  acid. 

These  substances  act  as  antacids  and  as  antidotes,  in  poisoning 
by  the  strong  acids  and  by  some  metallic  salts.  In  some  cases, 
they  are  preferable  as  antacids  to  bicarbonate  of  soda  or  lime. 
The  advantages  of  the  members  of  this  group  are: — (i^  their 
large  saturating  capacity  for  acid ;  (2)  their  purgative  property ; 
(3)  their  harmlessness,  on  account  of  their  insolubility,  when  given 
in  excess. 

Theii:  disadvantage  consists  in  their  great  bulk.  The  oxide  or 
carbonate  of  magnesia  is  generally  used  as  an  antacid ;  but  the 
oxide  is  preferable,  as  the  carbonate,  by  giving  off  much  gas, 
may  produce  disagreeable  distension  of  the  stomach.  It  must 
not  be  forgotten  that  they  are  merely  temporising  remedies,  and 
that  acids  are  far  better  correctives  of  acidity  of  the  stomach. 
(See  Acids.) 

The  oxide  of  magnesia  is  a  convenient  antidote  to  the  strong 
mineral  or  vegetable  acids.  It  neutralizes  them,  and  protects  the 
delicate  structures  of  the  stomach  from  their  corroding  action; 
and  it  precipitates  many  metals  from  their  acids,  rendering  them 
less  soluble,  and  therefore,  less  poisonous.  The  magnesias  form 
an  insoluble  compound  with  arsenic,  and  thus  take  rank  among 
the  antidotes  of  this  poison. 

The  magnesian  salts  combine  in  part  with  the  acids  of  the  gas- 
tric juice.  The  oxide  and  carbonate,  on  account  of  their  insolu- 
bility, cannot  pass  into  the  blood,  nor  does  the  chloride  pass  in  any 
amount  because  of  its  low  diffusion-power.  Hence,  almost  all  the 
magnesia  passes  into  the  intestines. 

In  the  intestines,  the  salts  of  magnesia  undergo  changes  accord- 


LIME.  213 

ing  to  their  composition.  The  chloride,  probably,  is  decomposed 
by  the  bile,  and  the  oxide  precipitated,  part  of  which  combines 
with  the  biliary  acids.  The  oxide  is  converted  first  into  the  car- 
bonate, then  into  the  bicarbonate  of  carbonic  acid  of  the  intestines, 
and  so  made  soluble,  and  capable  of  acting  as  a  purgative.  The 
carbonate  is  changed  in  a  similar  manner  into  the  bicarbonate, 
and  likewise  becomes  a  purgative.  Thus,  they  act  as  purgatives 
only  after  conversion  into  bicarbonates,  in  which  form  they  possess 
most  of  the  properties  of  the  group  which  includes  sulphate  of 
magnesia,  etc.  Like  the  members  of  this  group,  the  bicarbonate 
has  a  very  low  diffusion- power,  and,  like  them,  it  is  purgative ; 
its  action  in  this  respect  being  very  mild,  it  is  termed  a  laxative. 
Their  mild  action,  freedom  from  taste,  and  antacid  property,  fit 
these  substances  admirably  for  children.  They  are  generally 
combined  with  a  little  rhubarb.  If  unduly  employed,  they  oc- 
casionally accumulate,  and  form  concretions  of  ammonio-magne- 
sian  phosphates  in  the  intestines. 

Bicarbonate  of  magnesia,  fluid  magnesia  as  it  is  termed,  is  a 
useful  and  mild  aperient. 

Magnesia  has  been  lauded  in  sympathetic  vomiting,  as  that  of 
pregnancy,  when  it  is  to  be  presumed,  the  vomiting  depends  on 
excessive  secretion  of  acid  from  the  stomach ;  but  its  effects  are 
very  transient.  Should  it  fail,  recourse  may  be  had  to  oxalate 
of  serium  (one  grain  every  three  hours),  ipecacuanha,  quinine, 
acids,  etc.    (See  Ipecacuanha.) 

The  chief  of  the  magnesia  passes  out  with  the  faeces,  and,  for  the 
reasons  stated,  a  small  portion  only  enters  the  blood.  In  excess  of 
uric  acid,  members  of  this  group  prove  useful  by  saturating  much 
of  the  acid  in  the  stomach,  and  carrying  it  out  of  the  body. 


LIME,  CAUSTIC  LIME,  LIME- WATER,  LINIMENT  OF  LIME, 
SACCHARATED  SOLUTION  OF  LIME,  CARBONATE  OF 
LIME. 

This  group  contains  highly  valuable  medicinal  substances,  which 
might  with  advantage  be  more  extensively  used. 

Lime  is  a  necessary  constituent  of  the  hard  and  soft  tissues  of  the 
body,  of  bone,  and  the  parts  more  vitally  endowed,  as  the  nerves 
and  muscles ;  wherever  there  is  active  growth,  whether  natural  or 
unnatural,  lime  salts  are  found  in  excess,  probably  as  phosphate. 
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being  in  all  likelihood  the  form  of  lime  required  by  the  body  for 
the  performance  of  many  of  its  functions.  In  practice,  however, 
we  find  the  other  salts  of  lime  of  equal  service  in  almost  precisely 
the  same  morbid  states  in  which  the  phosphate  is  so  valuable,  and 
it  seems  feasible,  that  a  portion  of  the  lime  salts  becomes  united  in 
the  body  with  phosphoric  acid. 

Their  diffusion-power  being  very  low,  and  having  little  affinity 
for  animal  structures,  when  applied  to  the  skin  they  produce  very 
little  change.  But  caustic  lime,  having  a  strong  attraction  for 
water,  will  withdraw  it  from  the  dermis  when  deprived  of  its  cuti- 
cle, and  to  some  extent  effect  the  destruction  of  the  tissues.  Yet,  as 
its  diffusion-power  is  slight,  it  fails  to  penetrate  the  tissues,  and  its 
action  is  superficial.  Caustic  lime  is  not  often  used  as  an  escha- 
rotic.  Mixed  with  caustic  potash,  it  forms  a  compound  less  deliques- 
cent, far  more  manageable,  and  safer  than  simple  caustic  potash, 
especially  in  affections  of  the  neck  of  the  uterus,  as  first  pointed 
out  by  Dr.  Henry  Bennet. 

Applied  to  broken  skin  and  to  sores,  the  carbonate  and  lime- 
water  are  slightly  astringent ;  hence  lime  is  sometimes  used  to 
check  the  discharge  from  sores  and  skin  eruptions. 

Lime-water  and  oil  in  equal  quantities,  or  in  the  proportion  of 
four  of  lime-water  to  one  of  oil,  enjoys  a  high  reputation  in  the 
treatment  of  bums. 

Lime-water  is  of  service  as  a  lotion  to  cracked  nipples.^ 

^  It  is  far  better  to  prevent  cracked  nipples,  and  is  much  easier  than  curing 
them.  Immediately  the  child  is  removed  from  the  breast,  the  nipple  should  be 
carefully  washed  and  dried.  The  nipples  may  be  hardened  by  washing  them  some 
short  time  before  delivery,  and  after  each  suckling,  with  a  little  brandy  and  water. 
A  zinc  shield  worn  constantly  over  the  nipple  is  both  healing  and  protective. 

Lime-water  is  sometimes  employed  to  check  the  abundant  dis- 
charge of  certain  skin  diseases,  as  eczema,  and  likewise  as  a  seda- 
tive to  ease  the  smarting  and  tingling.  When  the  inflammation  of 
eczema  has  been  subdued,  the  discharge  being  great,  lime-water 
and  glycerine  form  a  useful  and  comforting  application. 

Carbonate  of  lime  is  sometimes  used  as  a  dusting  powder  in 
eczema  or  intertrigo,  to  absorb  the  abundant  secretion,  to  prevent 
discharges  from  irritating  the  already  inflamed  skin,  and  to  protect 
the  skin  from  the  air.  In  common  with  other  dry  powders,  car- 
bonate of  lime  is  inferior  to  some  simple,  bland,  or  slightly  stimu- 
lating greasy  application.  Certain  cases,  however,  are  certainly 
more  benefited  by  dry  powders,  as  oxide  of  zinc,  bismuth,  and  car- 
bonate of  lime,  than  by  ointments. 
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As  we  have  said,  carbonate  of  lime  is  used  for  intertrigfo  of  the 
buttocks  and  perinseum  of  young  children,  and  to  protect  the  skin 
from  the  irritation  of  the  urine  and  of  the  air.  Napkins  soaked  in 
urine  being  very  generally  the  cause  of  this  eruption,  it  is  obvious 
that  greasy  applications  afford  a  more  efficient  protection,  since  the 
powder  readily  absorbs  discharges,  becomes  itself  irritating  to  the 
skin,  cakes  and  cracks,  leaving  parts  of  the  surface,  exposed.  The 
best  treatment  indeed  consists  in  frequent  ablutions  with  soap  and 
water,  and  anointing  with  greasy  applications. 

Lime-water,  on  account  of  its  astringent  quality,  is  used  as  a 
wash  in  discharges  from  the  ears  and  vulva,  and  is  of  most  service 
when  some  active  inflammation  is  still  present.  In  the  chronic 
stages  of  ear  disease  it  is  far  inferior  to  the  glycerine  of  tannic  acid 
and  other  astringents. 

Dr.  Joseph  Bell  recommends  lime-liniment  with  cotton-wool  to 
prevent  small-pox  pitting.  Cotton-wool  cut  in  proper  shapes  is 
dipped  into  the  liniment,  and  applied  so  as  carefully  to  cover  the 
face  and  neck,  leaving  apertures  for  the  eyes,  nose,  and  mouth. 
No  crevice  must  be  allowed,  and  a  large  handkerchief  must  be  tied 
over  all,  and  the  dressing  allowed  to  remain  on  until  conva- 
lescence. 

Lime-water,  probably  owing  to  its  alkalinity,  is  often  useful  as 
an  injection  in  leucorrhoea. 

Chalk  makes  a  good  tooth-powder,  and  is  safer  than  powder 
with  hard  and  angular  particles  which  wear  away  the  enamel,  and 
lay  bare  the  dentine. 

Lime-water  is  occasionally  used  to  lessen  the  discharge,  and  to 
promote  the  healing  of  inflammatory  and  ulcerative  diseases  of  the 
mouth. 

Preparations  of  lime  neutralize  the  acid  in  the  stomach,  and  are 
antacids ;  but  other  remedies  are  mostly  preferred.  Salts  of  lime 
are  useful  in  poisoning  by  oxalic  acid. 

It  is  not  easy  to  indicate  precisely  the  therapeutic  value  of  lime- 
water  in  vomiting,  but,  in  some  forms  of  it,  few  remedies  are  more 
useful.  It  is  generally  useful  in  chronic  vomiting;  thus  it  often 
arrests  the  vomiting  from  chronic  ulcer  of  the  stomach.  It  should 
be  mixed  with  milk,  either  in  equal  parts,  or  in  the  proportion  of 
one  of  lime-water  to  four  of  milk ;  and  if  the  vomiting  is  incessant, 
the  patient  should  be  fed  only  on  this,  in  frequent  small  quantities 
of  a  tea  or  tablespoonful.  Young  children  often  eject  much  o 
their  milk  in  lumpy  masses ;  some  passing  into  the  intestines,  and 
escaping  with  the  motion,  cause  in  their  transit  much  wind  and 
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severe  colic.  Cows'  milk  is  apt  to  induce  this  condition,  as  gcastric 
juice  coagulates  it  in  lumps,  while  it  generally  coagulates  human 
milk  in  line  flakes.  Lime-water,  by  preventing  this  lumpy  coagu- 
lation, checks  this  kind  of  vomiting  generally  at  once ;  or,  should 
it  continue,  the  rejected  milk  is  no  longer  curdled.  In  case  of  con- 
stipation, bicarbonate  of  soda  should  be  substituted  for  lime-water. 
One-eighth  of  lime-water  is  generally  sufficient,  but  this  failing,  a 
larger  quantity,  even  equal  parts  of  each,  should  be  tried.  Half  a 
drachm  to  a  drachm  of  bicarbonate  of  soda  should  be  added  to  a 
pint  of  milk.  These  remedies  both  sometimes  fail,  and  it  may  be 
necessary  for  a  time  to  withhold  milk,  and  to  feed  the  child  on 
sopped  bread,  water  gruel,  and  chicken  broth,  or  veal  broth. 

This  vomiting  occurs  in  early  months  of  life,  sometimes  even 
during  suckling.  If  the  child  is  brought  up  "by  hand"  the  milk 
should  be  sufficiently  diluted,  and  during  the  first  month  with  at 
least  an  equal  quantity  of  water ;  indeed  some  authorities  advise 
two  parts  of  water  to  one  of  milk,  the  relative  quantity  of  milk  in- 
creasing as  the  child  g^ows  older.  A  child  a  month  old  may  take 
a  pint  to  a  pint  and  a  half.  Dr.  Meigs,  of  Philadelphia,  recom- 
mends an  excellent  food  for  healthy  children,  and  especially  for 
those  suffering  from  the  kind  of  vomiting  under  consideration : — 
Soak  a  scruple  of  gelatine  in  a  little  cold  water  for  a  short  time, 
and  boil  it  in  half  a  pint  of  water  till  it  is  dissolved,  that  is  about 
ten  or  fifteen  minutes.  Just  before  finishing  the  boiling,  add  milk 
with  some  arrowroot  made  into  paste  with  cold  water,  and  after- 
wards some  cream.  The  proportion  of  the  milk,  cream,  and 
arrowroot,  depends  on  the  age  of  the  child.  For  an  infant  less 
than  a  month  old  he  advises  three  to  four  ounces  of  milk,  a  tea- 
spoonful  of  arrowroot,  and  half  an  ounce  to  an  ounce  of  cream,  to 
half  a  pint  of  gelatine-water;  for  older  children  the  milk  may  be 
increased  to  a  half  or  two-thirds.  The  gelatine  and  arrowroot 
prevent  the  lumpy  coagulation  of  the  milk,  while  the  small  quan- 
tity of  arrowroot  will  not  disorder  the  stomach.  If  even  this  food 
is  rejected,  then  dilute  the  milk  with  three  or  even  four  parts  of  a 
very  thin  decoction  of  arrowroot,  or  try  merely  cream  and  water, 
one  part  of  cream  to  three  or  four  of  water.  This  food  consisting 
of  milk,  cream,  arrowroot,  and  gelatine-water  is  very  useful  in^ 
diarrhoea. 

Again,  in  young  children  suffering  from  chronic  vomiting  and 
diarrhoea,  and  consequent  wasting,  lime-water  is  often  of  great 
benefit,  improving  digestion,  and  apparently  assimilation,  and  ob- 
viating that  highly  irritating  state  of  the  urine,  which  so  commonly 
occasions  intertrigo: 
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Solutions  of  these  salts  pass  but  slowly  into  the  blood,  on  account 
of  their  low  diffusion- power,  hence  the  greater  part  pass  through 
the  intestines,  and  are  ultimately  voided  with  the  faeces. 

These  substances  neutralize  any  acid  present  in  the  intestines, 
and  check  the  secretion  from  the  mucous  membrane ;  and,  some- 
times by  one  means,  and  sometimes  by  both,  act  efficaciously  in 
diarrhoea.  Carbonate  of  lime,  and,  in  a  less  degree,  lime-water, 
deservedly  hold  a  high  place  among  remedies  for  diarrhoea  in  the 
latter  stages,  when  the  irritant  is  got  rid  of.  Common  chalk  mix- 
ture is  useful  in  diarrhoea  depending  on  more  serious  causes,  as 
ulceration  in  phthisis  or  typhoid  fever;  but  in  these  graver  cases 
other  remedies  are  to  be  preferred. 

It  has  been  said  that  saccharated  solution  of  lime  does  not  con- 
fine the  bowels,  but,  on  the  contrary,  relieves  constipation.  It 
should  not  be  taken  on  an  empty  stomach,  lest  it  excite  nausea. 

In  scrofula  with  glandular  enlargements  of  the  neck,  in  cases 
resembling  tabes  mesenterica,  and  chronic  diarrhoea  with  weak 
digestion.  Dr.  Warburton  Begbie  extols  chloride  of  calcium  in  ten 
to  twenty  grain  doses,  given  in  milk  after  food  and  continued  for  a 
considerable  time,  its  good  effects,  in  many  cases,  not  at  once  be- 
coming apparent.    It  is  praised  too  for  its  usefulness  in  phthisis. 

Lime-water  is  reputed  to  be  useful  in  whooping-cough,  and  this 
may  well  be,  owing  to  its  astringency;  for,  in  certain  forms  of 
this  disease  astringents,  as  alum  and  tannin,  often  effect  a  decided 
improvement. 

Lime-water  is  a  useful  injection  to  destroy  the  thread-worms 
which  infest  the  rectum.  It  has  been  also  used  as  an  injection  in 
gleet. 

From  their  low  diffusion-power,  a  small  quantity  only  of  these 
substances  passes  into  the  blood ;  so  small,  probably,  that  it  might 
well  be  doubted  if  they  can  in  any  way  influence  the  organs  remote 
from  the  intestines.  But  experience  shows  that  lime-water  or  car- 
bonate of  lime  is  a  valuable  remedy  in  deficient  nutrition,  and,  in 
convalescence  from  serious  disease,  its  good  effects  being  most 
marked  in  children,  in  most  stages  of  rickets,  mal-nutrition,  &c. 

In  some  instances  these  good  results  are  traceable  to  the  action 
of  the  lime-salts  on  the  mucous  membrane  of  the  intestines.  The 
action  of  these  salts,  however,  being  very  similar,  although  inferior, 
to  that  of  phosphate  of  lime,  we  refer  our  readers  to  the  section 
which  treats  of  this  salt.  One  point  may  be  noticed  here,  confirmed 
by  both  theory  and  experience,  that  small  will  do  as  much  good  as 
large  doses,  since  but  little  of  these  substances  passes  into  the 
blood. 
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PHOSPHATE  OF  UME. 

This  salt  is  of  very  great  importance,  both  in  health  and  in  dis- 
ease. It  must  be  ranked  among  the  most  valuable  and  necessary 
foods,  being  probably  as  essential  to  proper  g'rowth  and  nutrition 
as  the  nitrogenous  and  fatty  foods.  Observations  have  abundantly 
proved  its  physiological  importance.  It  gives  solidity  to  the  skele- 
ton ;  hence  if  the  quantity  supplied  to  the  body  is  small,  or  if  the 
demand  for  it  is  greater  than  the  supply,  these  solid  structures 
suffer  and  lose  their  rig'idity.  Chossat  produced  softening  of  the 
bones  of  animals  fed  on  food  free  from  lime-salts ;  while,  during 
pregnancy,  much  phosphate  of  lime  being  required  for  the  ossifi- 
cation of  the  skeleton  of  the  foetus,  it  is  found  that  the  fractured 
bones  of  pregnant  women  unite  slowly  and  imperfectly.  Some 
experiments  by  Milne-Edwards  bear  practically  on  this  point,  for 
he  found  that  animals'  bones  intentionally  fractured  united  more 
quickly  when  the  animals  were  supplied  with  phosphate  of  lime. 

The  urine  of  pregnant  women  is  said  to  be  deficient  in  lime-salts, 
but  on  this  point  the  evidence  is  very  discrepant. 

The  cardinal  importance  of  this  essential  food  to  the  soft  and 
growing  tissues  is  to  promote  cell-growth  and  nutrition ;  and  that 
this  is  a  very  feasible  conclusion  the  following  considerations  tend 
to  show : — 

1.  The  presence  of  this  salt  throughout  the  body. 

2.  Its  presence  in  much  larger  proportion  in  the  intercellular 
iluid  of  the  body  than  in  the  blood  itself. 

3.  The  fact  that  in  herbivora  the  intercellular  fluid  is  as  rich  in 
this  salt  as  it  is  in  carnivora,  though  the  vegetable-feeders  take  so 
little  of  it  with  their  food ;  hence  it  must  be  carefully  retained  in 
the  intercellular  fluid  for  some  important  purpose. 

4.  Smith's  observations  show  that  a  certain  quantity  of  phos- 
phate is  required  to  supply  the  first  basis  for  the  new  tissues,  even 
in  the  case  of  those  organs  which  subsequently  exhibit  an  excess  of 
carbonate  of  lime,  as  the  shells  of  animals ;  an  observation  show- 
ing that  phosphate  of  lime  is  necessary  to  initiate  growth,  and,  in 
this  respect,  is  not  interchangeable  with  the  carbonate. 

5.  Wherever  cell-growth  is  active,  there  is  phosphate  of  lime  in 
excess — a  statement  holding  good  both  with  regard  to  healthy  and 
diseased  growths ;  for  this  salt  is  found  to  prevail  in  disease  asso- 
ciated with  rapid  formation. 

With  regard  to  the  second  and  third  points,  it  must  be  borne  in 
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mind  that  phosphate  of  lime  is  soluble  in  acids,  and,  as  the  inter- 
cellular fluid  is  acid,  we  should  expect  that  the  phosphate  would 
accumulate  in  it 

Theoretically,  it  might  be  supposed  that  abundant  data  exist  to 
enable  us  to  forecast  the  occasions  when  to  employ  this  salt  reme- 
dially ;  it  would  be  rightly  assumed  that  in  defective  nutrition,  or 
deficient  cell-growth,  the  phosphate  of  lime  would  prove  service- 
able. Certain  hypothetical  objections  have,  indeed,  been  urged 
against  the  employment  of  this  salt.  The  fault,  it  has  been  said, 
is  really  not  due  to  deficiency  of  lime,  but  inheres  in  the  tissues, 
which  fail  to  assimilate  it ;  that,  in  cases  of  defective  cell-growth 
and  of  mal-nutrition,  the  quantity  of  the  phosphate  in  the  urine  is 
unusually  great ;  and,  consequently,  our  efforts  should  be  directed 
to  remove  the  circumstances  which  check  assimilation,  for  it  is  as 
little  reasonable  to  treat  diabetes  with  sugar,  as  a  diabetes  of 
phosphate  of  lime  with  phosphate  of  lime.  Some  truth  no  doubt 
there  is  in  these  strictures,  and  too  much  attention  cannot  be  paid 
to  the  hygienic  conditions  favourable  to  assimilation — good  air, 
abundant  light,  and  sufficient  exercise.  The  case  before  us  is 
more  analogous  to  anaemia  than  to  diabetes ;  and  we  give  iron 
with  decided  benefit  in  anaemia  where  this  condition  is  due,  not  to 
want  of  iron  in  the  food,  but  to  the  non-assimilation  of  it  by  the 
tissues.  The  efficacy  ot  phosphates,  however,  must  be  decided  by 
experience,  and  experience  speaks  abundantly  in  their  favour. 
Benek^,  to  whom  on  this  subject  we  owe  much  of  our  knowledge, 
both  physiological  and  therapeutical,  has  shown  that  phosphate  of 
lime  is  especially  useful  in  those  very  diseases  wherein  it  occurs  in 
excess  in  the  urine,  as  hectic  and  chronic  wasting  disease. 

This  salt  is  of  great  use  in  the  anaemia  of  young  and  rapidly 
growing  persons,  and  women  weakened  by  rapid  child-bearing, 
prolonged  suckling,  or  excessive  menstruation.  In  checking  chro- 
nic tubercular  and  non-tubercular  diarrhoea,  and  other  profuse  dis- 
charges, as  in  leucorrhoea,  chronic  bronchitis  and  large  abscesses, 
it  is  a  valuable  remedy,  effecting  in  these  states  both  general  and 
local  improvement.  Benekd  speaks  highly  of  its  influence  on  scro- 
fulous sores.    It  is  useful  also  in  caries  of  the  bones. 

This  salt  is  apt  to  be  deficient  in  town-dwelling  women,  who  im- 
prove under  its  administration ;  an  increased  quantity,  too,  finds 
its  way  into  the  lime-lacking  milk  of  a  suckling  mother,  who  with 
her  child  are  thus  simultaneously  benefited. 

Persons  in  broken  health  from  prolonged  town  life  or  over-work, 
or  who  from  other  causes  are  languid,  hipped,  and  incapable  of 
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much  exertion,  often  derive  much  benefit  from  this  medicine.  In 
cases  like  this,  a  good  formula  is  a  grain  of  phosphate  of  lime, 
phosphate  of  iron,  and  carbonate  of  lime ;  but  phosphate  of  lime 
\vill  act  admirably  by  itself.  This  medicine  is  useful  in  the  chronic 
forms  of  phthisis  with  little  or  no  fever.  It  should  be  taken  on  the 
tongue  either  dry  or  mixed  with  a  little  milk. 

No  reasonable  doubt  can,  I  think,  be  entertained  of  the  efficacy 
of  phosphate  of  lime  in  many  cases  of  rickets. 

It  has  been  sought  to  establish  a  connection  in  all  cases  between 
rickets  and  a  deficient  supply  of  lime;  it  is  urged,  firstly,  that 
rickets  commonly  occur  during  fhe  first  dentition,  when  much  lime 
is  required  by  the  growing  teeth,  and,  secondly,  that  rickets  affect 
the  children  of  mothers  in  just  that  state  of  ill-health  in  which  it 
has  been  established  that  the  milk  is  deficient  in  lime.  There  may 
be  much  truth  in  these  statements;  but  as  in  many  cases  of  rickets, 
an  excess  of  lime  is  found  in  the  urine,  the  disease  in  such  cases 
cannot  be  held  to  depend  on  a  deficient  supply  of  the  salt,  but  must 
be  due  to  other  circumstances,  with  which,  at  present,  we  are  only 
partially  cognizant.  In  cases  where  the  disease  is  dependent  on 
deficiency  of  phosphate  of  lime,  its  administration  is  obviously  all 
that  is  required. 

A  deficiency  of  lime  and  phosphoric  acid  in  food  does  not  produce  in  animals 
the  changes  characteristic  of  rickets,  but  the  bone  becomes  fragile. 

In  rickets,  moreover,  there  is  not  merely  deficient  ossification  of 
the  bones,  but  unnatural  growth  and  defective  nutrition,  both  in  the 
skeleton  and  in  the  other  textures.  The  phosphate  of  lime  appears 
to  control  this  defective  and  perverse  nutrition,  and  to  induce 
healthy  growth,  so  as  not  merely  to  favour  the  consolidation  of 
the  skeleton,  but  to  improve  the  condition  of  the  soft  organs,  and 
experience  shows  abundantly  that  many  rickety  cases  are  benefited 
more  decidedly  by  lime-salts  than  by  any  other  single  drug. 

German  authorities,  who  have  studied  this  subject  most  atten- 
tively, consider  that  the  fittest  time  to  give  this  remedy  is  after  the 
cessation  of  the  active  stages  of  the  disease,  that  is,  when  the  pains 
and  tenderness  of  the  bones  have  disappeared. 

It  is  well  to  repeat  a  caution  against  the  uselessness  of  adminis- 
tering this  or  other  lime-salts  in  large  quantities,  for,  owing  to 
their  very  low  diffusion-power,  very  little  passes  into  the  blood. 
A  grain,  or  two  grains,  several  times  a  day,  is  a  sufficient  dose. 
Given  in  excess,  it  hinders  digestion. 

Phosphate  of  lime  in  the  stomach  must  be  variously  affected  by 
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the  free  acids,  as  lactic,  hydrochloric,  and,   in  a  lesser  degree, 
acetic  acid,  dissolve  it. 

Most  of  the  phosphate  passes  into  the  intestines,  where,  if  the 
salt  is  administered  too  long  a  time,  it  is  liable  to  form  concre- 
tions. Being  unaffected  by  the  pancreatic  and  biliary  secretions, 
and  but  slightly  soluble  in  the  intestinal  juice,  most  of  the  phos- 
phate passes  off  with  the  stools. 

Phosphate  of  lime  is  highly  recommended  in  various  forms  of 
chronic  diarrhoea,  and  especially  in  that  of  young  children,  to 
whom  it  may  be  given  with  carbonate  of  lime  and  lactate  of  iron; 
Whether  the  beneficial  effects  are  due  to  its  direct  action  on  the 
mucous  membrane,  or  take  place  after  absorption,  in  the  manner 
previously  described,  our  present  knowledge  does  not  enable  us  to 
decide. 

Being  soluble  in  the  acids  of  the  gastric  juice,  and  to  some  ex- 
tent in  solutions  of  common  salt,  its  passage  into  the  blood  takes 
place  probably  in  several  ways.  It  has,  however,  been  doubted 
whether  any  portion,  if  uncombined  with  food,  passes  into  the 
blood,  since  no  augmentation  of  this  salt  is  met  with  in  the  urine  ; 
nay,  in  some  cases  it  seems  even  lessened.  The  observations  on 
this  point  are,  perhaps,  too  scant  to  set  the  question  at  rest. 

Much  phosphate  is  taken  either  in  combination  with  the  food,  or 
so  intimately  blended  with  it  that  it  is  well-nigh  impossible  to 
separate  it  from  the  tissue-forming  substances,  and  so  it  finds 
ready  entrance  into  the  blood,  with  the  digested  materials  consti- 
tuting the  chief,  and,  in  ordinary  cases,  the  only,  source  of  phos- 
phate of  lime  for  the  supply  of  the  system.  That  so  alkaline  a 
fluid  as  the  blood  is  capable  of  dissolving  the  phosphate  is  ex- 
plained by  its  solubility  in  solutions  containing  free  carbonic  acid 
or  common  salt 


HYPOPHOSPHITE   OF  LIME.     HYPOPHOSPHITE  OF 

SODA. 

Dr.  Churchtll  recommends  these  drugs  in  phthisis,  and  his  state- 
ments regarding  their  action  have  for  the  ipost  part  been  upheld 
by  Dr.  Thorowgood  and  some  other  observers. 

Dr.  Churchill  commences  with  a  grain  and  increases  the  dose  to 
six  or  seven  grains  a  day,  giving  it  in  the  form  of  syrup  or  pill. 
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Dr.  Thorowgood  gives  a  grain  three  times  a  day  in  the  form  of 
syrup.  In  too  large  doses  it  may  produce  weakness,  sleepiness, 
headache,  giddiness,  noises  in  the  ears,  loss  of  appetite,  colic, 
diarrhcea  and  even  bleeding  from  the  nose  and  lungs.  Dr. 
Churchill  administers  these  agents  uncombined,  and  cautions 
against  giving  them  with  iron,  cod-liver  oil,  or  stimulants.  It 
is  said  that  the  hypophosphites  increase  appetite  and  digestion ; 
promote  the  formation  of  the  blood;  lessen  cough  and  exi>ec- 
toration ;  relieve  pain  in  the  side,  and  diarrhoea ;  and  often  effect 
a  cure.  They  are  said  to  be  more  useful  in  the  first  than  in  the 
second  stage;  and  in  the  second  than  in  the  third  stage;  and  when 
only  one  lung  is  affected — a  statement  sufficiently  obvious  and  ap- 
plicable indeed  to  every  remedy.  Thorowgood  says  they  are  more 
successful  with  young  than  with  old  people.  These  remedies  are 
also  recommended  in  nervous  and  general  debility;  teething; 
si>ermatorrhcea ;  chlorosis ;  and  anaemia. 


CHLORIDE  OF  POTASSIUM,   CHLORIDE  OF  SODIUM, 

CHLORIDE  OF  AMMONIUM. 

These  substances,  having  many  chemical  and  therapeutic  qualities 
in  common,  have  been  grouped  together ;  but  the  remarks  in  this 
section  refer  mainly  to  chloride  of  ammonium. 

These  salts  are  freely  soluble,  and  possess  high  diffusion-power. 
The  saltish  taste  common  to  them  all,  is,  in  the  case  of  chloride  of 
ammonium,  somewhat  disagreeable,  and  constitutes  one  of  the 
objections  to  its  use. 

These  chlorides  considerably  increase  the  secretion  from  the 
mucous  membrane ;  and  may  indeed  even  excite  catarrh.  This  is 
notably  the  case  with  chloride  of  ammonium,  which  is  consequently 
employed  chiefly  when  it  is  proposed  to  influence  the  mucous  mem- 
brane. How  do  these  chlorides  promote  the  formation  of  mucus  ? 
Let  us  take  the  instance  of  common  salt.  Chloride  of  sodium  is 
a  large  constituent  of  mucus,  and  salt,  when  taken  into  the  system, 
probably  promotes  the  production  of  those  secretions  of  which  it 
forms  a  large  part.  It  is,  indeed,  a  food  to  the  mucous  membranes. 
This  suggestive  hypothesis  may  possibly  apply  in  the  case  of  other 
members  of  this  group.  These  substances,  especially  sal  ammo- 
niac, are  sometimes  employed  in  catarrhal  conditions  of  the  intes- 
tines, to  prevent  the  formation  of  that  thick  tenacious  mucus  which 
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forms  a  convenient  nidus  for  the  various  worms  infesting  this 
canal. 

Dr.  Rutherford's  experiments  with  fasting  dogs  lead  him  to  the 
conclusion  that  common  salt  very  slightly  increases  the  secretion  of 
bile. 

Owing  to  their  high  diffusion-power,  these  salts  pass  rapidly  into 
the  blood,  and  so  travel  along  the  intestines  too  small  a  distance  to 
act  as  purgatives;  hence,  unless  administered  in  considerable  quan- 
tity, they  exert  very  little  influence  on  the  character  of  the  motions. 

Common  salt  is  used  to  produce  sickness,  or  to  promote  the 
action  of  other  emetics.  Given  in  poisoning  by  nitrate  of  silver 
it  effects  a  double  decomposition,  precipitating  the  silver  as  the 
harmless  insoluble  chloride. 

Chloride  of  ammonium  is  often  given  with  considerable  success 
in  chronic  catarrhs  of  the  bronchial  and  urinary  mucous  membrane. 
It  is  indicated  in  bronchitis  when  the  secretion  is  thick  and  abun- 
dant, and  it  may  be  applied  topically  to  the  morbid  mucous  mem- 
brane by  the  atomizer.  It  should  be  given  in  twenty-grain  doses 
every  three  or  four  hours,  adding  it  to  milk;  or,  still  better,  mixing 
a  drachm  of  liquid  extract  of  liquorice  with  each  dose,  and  thus 
concealing  its  disagreeable  taste. 

The  same  remedy  has  been  lauded  for  whooping-cough.  It  is 
said  to  be  frequently  successful  in  removing  the  pain  of  facial 
neuralgia  *'  of  rheumatic  character."  >  It  should  be  given  in  half- 
drachm  doses,  and  if,  says  Sir  T.  Watson,  four  doses  fail  to  give 
relief,  the  drug  may  be  considered  unsuitable  for  the  case.  In  full 
doses,  several  times  a  day,  I  have  many  times  found  it  useful  in 
facial  neuralgia.  Dr.  Anstie  speaks  well  of  it  in  migraine,  clavus, 
myalgia,  intercostal  and  hepatic  neuralgia,  and  in  mild  forms  of 
sciatica. 

Many  doctors  employ  this  salt  in  all  forms  of  neuralgia ;  and  I 
have  heard  some  eminently  practical  men  go  so  far  as  to  assert 
that  in  this  painful  affection  they  require  no  new  remedy,  since 
chloride  of  ammonium  so  rarely  fails.  Chloride  of  ammonium  is 
largely  used  in  India  for  congestion  of  the  liver. 

Chloride  of  ammonium  is  given  with  advantage  in  headaches  due 
to  menorrhagia,  amenorrhoea,  &c,     (Migraine). 

Common  salt  sometimes  arrests  haemoptysis.  Half  a  teaspoonful 
should  be  taken  undissolved,  and  be  repeated  occasionally  till  it 
excites  nausea. 

Dr.  Parkes  states  that  "muriate  of  ammonia  is  not  oxydised,  but 
passes  out  unchanged  by  the  urine."     "  According  to  Bocker,  it 
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i  ncreases  (in  health)  all  the  constituents  of  the  urine,  except  the 
uric  acid,  which  it  slightly  diminishes.  The  mean  daily  increase 
o  the  urea  in  these  experiments  was  4793  grammes,  or  74  grains, 
an  amount  which  indicates  a  vast  augmentation  of  metamorphosis 
or  of  elimination.  The  volatile  salts  and  extractives  were  increased 
by  no  less  than  18*959  grammes,  ,or  292  grains,  which  was,  no 
doubt,  partly  owing  to  the  presence  of  the  volatile  chloride  of 
ammonium."     (Parkes  on  Urine). 


Group  containing  SULPHATE  OF  POTASH,  SULPHATE  OF 
SODA,  SULPHATE  OF  MAGNESIA,  PHOSPHATE  OF 
SODA,  TARTRATE  OF  POTASH,  BITARTRATE  OF 
POTASH,   TARTRATE  OF  POTASH  AND  SODA. 

Ws  have  adopted  this  grouping,  with  slight  modification  from 
Buchheim's  excellent  work  on  therapeutics. 

With  the  exception  of  the  sulphate  and  bitartrate  of  potash, 
these  substances  are  freely  soluble  in  water. 

The  sulphates  have  a  very  disagreeable  bitter  taste,  which  in  the 
phosphate  of  soda  is  but  slight,  and  in  the  tartrates  is  absent. 

They  are  all  purgative,  producing  watery  evacuations,  which  is 
probably  due  to  their  very  low  diffusion-power. 

They  have  little  or  no  affinity  for  animal  textures,  or  much  at- 
traction for  water,  whence  they  effect  few  changes  in  the  organic 
constituents  of  the  body. 

While  they  all  act  as  purgatives,  producing  watery  evacuations, 
they  excite  very  little  irritation  in  the  .mucous  membrane. 

How  do  they  produce  their  purgative  effect  ? 

Purgatives  may  act  in  one  of  two  ways,  or  in  both  combined. 

Some  purge  by  increasing  the  moisture  of  the  intestines,  and  so 
facilitating  the  passage  of  the  contents  along  the  canal ;  others  act 
by  increasing  the  peristaltic  action  of  the  intestines  so  that  the  con- 
tents are  urged  more  rapidly  towards  the  rectum;  whilst  most 
purgatives  combine  both  modes,  although  one  action  usually  pre- 
dominates. 

The  watery  character  of  the  motions  shows  without  doubt  that, 
in  part  at  least,  these  drugs  purge  by  augmenting  the  moisture  of 
the  contents  of  the  intestines — an  augmentation  effected  in  three 
ways :  by  causing  water  to  flow  from  the  blood  into  the  intestines ; 
by  exciting  the  mucous  glands  of  this  tract  to  increased  secretion ; 
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or  by  efTecting  the  retention  of  the  water  already  present  in  the 
intestines.  From  Buchheim's  careful  observations  it  appears  that 
these  salts  purge  solely  in  virtue  of  their  power  to  retain  in  the 
intestines  the  water  existing  there,  producing  no  flow  of  fluid  from 
the  blood,  no  increased  secretion  from  the  mucous  glands,  shown 
by  the  fact  that,  after  purgation  with  these  medicines,  no  albumin- 
ous substances  are  found  in  the  faeces.  Other  observers,  however, 
maintain  that  these  salts  do  cause  a  flow  of  water  from  the  blood 
into  the  intestines,  for,  when  a  solution  of  sulphate  of  magnesia  is 
put  into  a  knuckle  of  intestine  secured  at  both  ends,  it  is  found  that 
after  some  hours  the  contents  of  the  bag  are  increased. 

How  do  they  influence  the  retention  of  the  water  existing  in  the 
intestines  ? 

These  salts,  as  we  have  said,  possess  a  very  low  diffusion- 
power;  they  pass  slowly,  and  hardly  through  animal  membranes; 
that  is,  they  pass  from  the  intestines  to  the  blood  with  difficulty, 
being  for  a  long  time  retfiined  in  the  canal.  As,  however,  they 
hold  with  considerable  tenacity  both  the  water  of  solution  and  that 
encountered  in  their  course  through  the  body,  this  water  is  pre- 
vented from  passing  from  the  stomach  and  intestines  to  the  blood. 
It  is  not  generally  held  that  the  members  of  this  group  act  purga* 
tively  by  increasing  markedly  the  peristaltic  contraction  of  the 
intestines,  since  they  produce  neither  much  pain  nor  griping.  It 
appears,  then,  that  they  are  mere  expellents  from  the  intestines, 
not  eliminators  of  effete  material  from  the  blood,  although,  by 
emptying  the  intestinal  canal,  they  prevent  its  contamination  by 
the  products  of  faecal  decomposition. 

An  excellent  way  to  administer  some  of  these  salts  is  in  the  form 
of  Pullna,  Friedrichshall,  or  Hunyadi  Janos  water,  in  doses  varying 
from  a  wine-glassful  to  half  a  tumblerful  or -more.  Usually  one 
dose  before  breakfast  is  sufficient ;  if  not,  a  second,  and  even  a 
third,  dose  may  be  taken  in  the  course  of  the  day.  It  is  advisable 
to  mix  the  natural  water  with  a  third,  or  an  equal  quantity  of 
boiling  water ;  for  when  taken  cold,  it  is  sometimes  liable  to  "  lie 
heavy  on  the  stomach."  Usually  a  wine-glassful  of  one  of  these 
waters,  with  an  equal  quantity  of  hot  water,  is  sufficient  to  open 
the  bowels  without  much  griping  or  pain. 

A  wine-glassful  of  Friedrichshall  water  in  a  breakfast-cupful  of 
hot  water  is  very  useful  in  bilious  sick  headache.  The  best  time 
is  before  breakfast,  though  it  is  useful  at  any  time.  It  stays  the 
nausea  and  soon  relieves  the  headache,  sometimes  without  purg- 
ing.   The  taste  of  this  mixture  is  not  very  disagreeable.     Pullna 
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or  Friedrichshall  water  mixed  with  milk  is  a  good  purgative  for 
children,  the  milk  disguising  the  bitterness  of  the  natural  waters. 

An  orange  or  two  eaten  before  breakfast  is  a  pleasant  and  often 
effectual  way  of  overcoming  moderate  habitual  constipation ;  and 
sometimes,  indeed,  this  plan  overcomes  the  most  obstinate  forms. 
A  glass  of  cold  water  before,  and  an  orange  soon  after,  breakfast, 
are  another  good  means  of  obviating  constipation,  and  if  oranges 
before  breakfast  disagree,  they  should  be  taken  soon  after  it. 

Stewed  rhubarb,  or  stewed  gooseberries,  cooked  or  uncooked 
apples,  are  effectual ;  grapes  and  strawberries,  on  the  other  hand, 
are  useless  with  many  persons.  Strange  to  say,  we  occasionally 
meet  with  people  in  whom  fruit  causes  constipation.  Again,  we 
see  individual  peculiarities  in  respect  of  fruit.  Thus,  some  are 
made  bilious  by  oranges  or  strawberries ;  some  are  constipated  by 
strawberries,  whilst  other  fruit  relaxes. 

There  are  many  persons,  especially  busy,  worried  men,  whose 
comfort  and  well-being  seem  to  depend  on  an  efficient  daily  evacu- 
ation of  the  bowels.  If  they  pass  a  day  without  relief  of  the 
bowels,  or  if  the  defecation  is  delayed  to  the  after  part  of  the  day, 
they  suffer  from  mental  dulness  and  inactivity,  a  kind  of  fogginess, 
with  much  irritability,  and  perhaps  a  dull,  "stupid"  headache. 
They  are  quite  conscious  of  their  irritability,  but  cannot  well  con- 
trol it.  Directly  the  bowels  act  freely,  these  symptoms  vanish  at 
once,  the  head  clears,  the  spirits  revive,  the  ill-temper  disappears, 
they  recover  their  full  mental  capacity,  and  in  a  short  time  longer, 
perhaps  half  an  hour  or  an  hour,  the  headache  disappears.  With 
many  such  patients  the  constipation  is  not  obstinate,  but  they  pass 
daily  a  hardened,  dry  evacuation,  insufficient  to  give  comfort. 
Porridge,  brown  bread,  and  exercise  are  generally  sufficient  to 
overcome  the  constipation.  If  not,  then  fruit  before  or  after  break- 
fast should  be  tried,  and  this  failing,  the  natural  purgative  waters 
will  often  prove  useful. 

Carlsbad  waters  are  eminently  useful  in  many  abdominal  dis- 
eases. The  imported  waters  are  especially  efficacious  when  a 
dietary  is  adopted  similar  to  that  enjoined  at  Carlsbad.  The  water 
should  be  warmed  to  about  loo"  to  iio%  and  the  patient  must 
drink  three  to  six  tumblerfuls  before  breakfast,  prolonging  the 
drinking  over  an  hour  or  more,  and  if  possible,  whilst  taking 
exercise  in  the  open  air.  Dr.  Stephen  Ward  says,  "even  when 
first  taken,  and  in  moderate  quantity  they  usually  cause  pulpy 
slimy  stools  of  dark  colour  and  offensive  odour.  These  stools  are 
generally  frequently  repeated,  and  the  patient  is  astonished  at  the 
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quantity  that  sometimes  comes  away,  but  in  many  persons  no  very 
evident  symptoms  beyond  the  purgfative  action  attend  the  drink- 
ing* of  the  waters."  I  have .  rarely  seen  them  purge,  because 
perhaps,  I  have  chiefly  used  them  in  obstinate  constipation.  The 
quantity  to  be  taken  depends  on  their  effects.  It  is  better  to  begin 
with  three  tumblerfuls  and  gradually  increase  the  quantity  to  four, 
five,  or  six  according  to  the  action.  This  treatment  must  be  con- 
tinued three  weeks  or  a  month.  It  often  induces  some  weakness. 
It  reduces  stoutness,  and  sometimes  even  makes  a  patient  very 
thin.  But  if  it  produce  much  depression,  or  excite  nervous  symp- 
toms, a  smaller  quantity  must  be  taken,  and  the  course  must  be 
limited  to  a  fortnight  or  three  weeks.  The  good  effects  are 
sometimes  not  apparent  till  a  week  or  so  after  the  course.  The 
diet  at  Carlsbad  is  extremely  simple.  ''  Fat,  butter,  cream,  pastry, 
cheese,  rich  meats,  as  pork,  goose,  sausages,  salmon,  mackerel, 
herrings,  anchovies,  entries,  and  other  dishes,  seasoned  with  spices, 
pepper,  onions,  garlic,  etc.,  are  to  be  avoided.  Dressed  salads, 
cucumber,  and  uncooked  fruit  generally  are  objected  to  as  being 
indigestible,  and  likely  to  cause  flatulence,  and  irritation  of  the 
bowels.  The  use  of  spirits  is  absolutely  forbidden,  and  the  wine  of 
the  country,  or  the  lighter  French  wines  are  permitted  only  spar- 
ingly, and  in  cases  especially  requiring  a  certain  amount  of  stimu- 
lus. The  breakfast,  which  is  usually  taken  about  an  hour  after 
drinking  the  last  cup  of  water,  consists  merely  of  weak  tea  or 
coffee,  with  milk  and  a  little  sugar,  and  small,  well-baked  rolls,  or 
second  day's  bread;  meat,  fish,  or  e;ggs  being  excluded,  except 
for  the  very  ddicate.  The  dinner,  which  takes  place  at  one, 
consists  of  but  three  courses ;  soup,  free  from  grease  and  spices, 
and  thickened  with  barley,  rice,  or  vermicelli;  meat,  as  beef, 
mutton.  Iamb,  poultry,  or  game,  with  well-boiled,  fresh  vege- 
tables ;  and  a  light,  simple  pudding,  or  a  compdte  of  stewed  fruit : 
a  cup  of  coffee  may  be  taken  in  the  afternoon ;  a  light  supper  is 
taken  at  eight  o'clock;  and  smoking  in  moderation  is  not  objected 
to."    (Dr.  Stephen  Ward). 

This  treatment  is  extremely  useful  in  obstinate  habitual  constipa- 
tion, and  by  its  means  I  have  cured  some  of  the  most  rebellious 
cases.  In  such  instances  it  may  not  relieve  the  bowels  for  some 
days,  indeed  even  a  week  may  pass  without  relief ;  in  other  cases 
it  at  once  produces  one  or  two  soft,  copious,  natural  evacuations, 
and  on  discontinuing  the  water,  the  bowels  act  daily.  After  some 
months,  however,  a  recourse  to  the  waters  may  again  become 
necessary,  owing,  generally,  to  some  fault  in  the  patient's  habits. 
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In  cases  of  simple,  obstinate  constipation,  it  is  not  necessary  to 
enforce  very  strictly  the  rigorous  Carlsbad  regimen  just  described. 

Again,  in  cases  like  the  following,  Carlsbad  waters  are  very 
useful: — A  middle-aged  woman,  accustomed  to  eat  and  drink 
somewhat  too  freely  suffers  from  acidity,  much  flatulence,  consti- 
pation with  attacks  of  pain  at  the  epigastrium,  or  over  the  liver,  or 
between  the  shoulders,  the  conjunctiva  becoming  rather  jaundiced, 
and  the  complexion  sallow.  In  a  case  like  this,  a  well-regulated 
diet  greatly  assists  the  action  of  the  waters.  This  treatment  is 
also  very  useful  in  gall-stones  and  gout.  It  is  the  most  successful 
treatment  for  the  removal  of  gall-stones,  and  the  prevention  of 
their  formation.  Patients  sometimes  say  they  have  tried  Carlsbad 
waters  without  good  results,  when  they  have  simply  taken  Carlsbad 
salts  dissolved  in  a  small  quantity  of  water.  In  such  a  form  the 
Glauber  salts  purge,  but  fail  to  yield  the  same  excellent  results,  as 
when  given  largely  diluted  with  water;  I  have  no  doubt  that  the 
large  bulk  of  water  plays  a  prominent  part  in  the  therapeutic 
effects. 

The  medicines  now  under  consideration,  are  not  to  be  indiscrimi- 
nately used.  Bitartrate  of  potash  is  employed  in  both  general  and 
local  dropsies,  but  more  frequently  in  general  dropsies,  and  is 
especially  used  as  a  hydragogue  cathartic  in  Brighf  s  disease,  to 
prevent  dangerous  watery  accumulation  in  the  cellular  tissues,  or 
in  the  cavities  containing  the  heart  and  lungs.  With  the  water,  it 
draws  off  also  the  effete  and  poisonous  matters  which  in  this  dis-^ 
ease  are  contained  in  the  blood.  Being  mere  evacuants  of  the 
intestines,  these  remedies  might  be  thought  ineffectual  to  withdraw 
either  water  or  urea  from  the  system ;  but  a  little  reflection  will 
show  us  this  is  not  the  case. 

During  digestion,  a  considerable  quantity  of  fluid  is  poured  into 
the  intestines  by  the  stomach,  the  liver,  and  the  pancreas.  Now,  if 
the  blood  contains  poisonous  matters,  some  portion  of  the  poison 
must  contaminate  the  fluids  secreted  by  these  organs.  By  retain- 
ing in  the  canal  much  of  this  fluid,  until  it  undergoes  expulsion 
through  the  anus,  these  medicines  diminish  the  quantity  of  fluid  of 
the  body,  removing  simultaneously  some  of  the  poisonous  matters 
accumulated  in  it.  So  far,  theory;  and  experience,  we  And,  sup- 
ports it.  The  concurrent  testimony  of  practical  men,  bears  witness 
to  the  fact  that  free  purging  with  bitartrate  of  potash,  or  by  other 
members  of  this  group,  lessens  the  fluid  in  the  cellular  tissue  and 
cavities  of  the  body,  while  it  often  simultaneously  removes  coma, 
convulsions,  and  other  symptoms  due  to  the  poisoned  blood.    It  is 
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a  treatment  that  must  be  adopted  with  caution;  for  it  must  be*  borne 
in  mind,  that  free  purging  is  weakening. 

A  brisk  purgative  frequently  promotes  free  and  abundant  secre- 
tion from  the  kidneys,  either  when  healthy  or  diseased ;  and  herein 
we  have,  perhaps,  further  elucidation  of  the  good  effects  of  these 
remedies  in  Bright's  disease. 

Some  member  of  this  group,  generally  either  sulphate  of  mag- 
nesia or  phosphate  of  soda,  is  often  given  as  an  intestinal  evacuant 
in  fever;  hence  they  are  reputed  to  be  febrifuge.  But  their  action 
is  due  simply  to  the  unloading  of  the  bowels,  sipce  it  is  well  known 
that  constipation  augments  the  preternatural  fever  heat 

For  fever  patients.  Dr.  Armstrong  strongly  recommended  free 
purgation,  to  the  extent  of  several  evacuations  daily,  during  the 
first  few  days,  before  exhaustion  sets  in.  This  treatment  still 
finds  just  favour  with  many  practical  authorities,  although  it  is 
not  approved  by  Dr.  Graves.  It  is  considered  that  free  purgation 
in  scarlet  fever  prevents  severe  sore-throat,  glandular  swellings, 
discharges  from  the  nose  and  ears,  with  many  other  disagreeable 
sequelae. 

In  measles,  purgatives  must  be  given  with  caution,  the  bowels 
being  generally  irritable,  and  diarrhoea  often  present. 

The  salts  of  this  group  most  frequently  employed,  are  the  bitar- 
trate  of  potash,  sulphate  of  magnesia,  and  phosphate  of  soda. 
This  phosphate,  well-nigh  tasteless,  may  be  given,  unsuspected, 
in  a  little  broth,  to  children. 

The  sulphates  are  common  ingredients  in  purgative  natural 
waters,  and  in  this  form  are  frequently  taken  in  small  doses  in 
constipation  or  torpid  liver.  In  obstinate  constipation,  a  draught 
should  be  taken  once  or  twice  daily.  Small  doses,  often  repeated, 
act  with  greater  certainty  than  a  single  large  dose ;  hence,  when 
the  bowels  are  tightly  locked  up,  having  resisted  the  action  of  a 
full  dose  of  Epsom  salt,  it  is  a  good  practice  to  give  the  same 
remedy  in  small  and  often-repeated  quantities. 

It  should  be  mentioned  that  sulphate  of  potash  should  be  given 
with  some  caution,  for,  although  usually  a  safe  and  mild  purgative. 
It  has  proved  in  some  cases  poisonous. 

Rutherford,  from  his  experiments  with  fasting  dogs,  finds  that 
phosphate  of  soda  is  a  powerful  cholagogue,  not  merely  emptying 
the  gall-bladder  and  biliary  ducts,  though  actually  increasing  the 
secretion  of  bile.  Sulphate  of  potash  and  Rochelle  salts  he  finds 
moderate  cholagogues,  whilst  sulphate  of  soda  is  only  a  feeble 
hepatic  stimulant.    Strange  to  say,  he  finds  that  sulphate  of  mag- 
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nesia  produces  no  effect  on  the  liver.  It  is  interesting  to  observe, 
that  sulphate  of  soda  is  the  chief  ingredient  in  Carlsbad  water,  so 
largely  used  for  its  action  on  the  liver. 

On  account  of  the  low  diffusion-power  of  these  salts,  very  little 
passes  into  the  blood,  the  greater  part,  especially  when  they  purge, 
passing  from  the  system  with  the  faeces.  Small  doses,  if  they  tarry 
long  in  the  intestines,  ultimately  pass  into  the  blood,  and  are  sepa- 
rated by  the  kidneys.  They  are  reputed  to  act  as  diuretics.  The 
tartrates  of  this  group  are  highly  esteemed  as  excellent  diuretics  in 
Bright's  disease,  and  are  often  employed  in  doses  short  of  purging. 
The  tartrates  and  bitartrates  are  converted  into  carbonates,  partly 
in  the  intestines,  and  partly  in  the  blood.  They  thus  lessen  the 
acidity  of  the  urine,  or  even  render  it  alkaline.  Except  in  the 
case  of  phosphate  of  soda,  the  action  of  these  salts  on  the  con- 
stituents of  the  urine,  either  in  health  or  disease,  has  not  yet  been 
worked  out. 

As  the  action  of  phosphate  of  soda  and  of  phosphoric  acid  ap- 
pears to  be  nearly  identical,  we  will  speak  of  them  conjointly ;  and 
for  the  account  of  their  action,  we  must  be  indebted  to  Dr.  Parkes' 
classical  work  on  the  urine. 

If  Becker's  experiments  on  his  own  person  are  to  be  accepted  as 
conclusive,  the  effects  of  these  'substances  are  highly  singular.  He 
found  th?,t  phosphoric  acid  always  carried  potash  out  with  it,  and 
that  phosphate  of  soda  changed  its  base,  taking  potash  in  its  place. 

Phosphate  of  soda,  therefore,  greatly  lessens  the  quantity  of  pot- 
ash in  the  body,  and  the  acid  would  greatly  diminish  the  amount 
of  alkali  in  the  blood,  but  for  the  singular  fact  observed  by  Bocker, 
that,  while  eliminating  potash,  both  phosphoric  acid  and  phosphate 
of  soda  caused  a  retention  of  chloride  of  sodium  in  the  blood  to 
such  a  degree,  as  actually  to  heighten  the  alkalinity  of  the  body. 

The  effect  of  phosphate  of  soda  is  to  lessen  the  urea  in  the  urine, 
partly  by  the  retarding  effect  it  exercises  on  digestion,  so  limiting 
the  supply  of  food  to  the  system,  and  consequently  diminishing  the 
quantity  of  urea  separated  by  the  kidneys.  But  it  appears  that 
this  diminution  is  due  in  part  to  lessened  metamorphosis  of  tissue^ 
since,  even  when  the  salt  is  given  on  an  empty  stomach,  the  urea  is 
still  diminished.  Phosphoric  acid  neither  lessens  the  urea,  nor 
affects  the  digestion. 

For  further  information  regarding  the  influence  of  these  two 
medidnes  on  the  urine,  we  must  refer  our  readers  to  Dr.  Parkes* 
work. 
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NITRATE  OF  POTASH,  NITRATE  OF  SODA. 

Thsss  salts  possess  a  very  high  difFusion-power,  and  are  freely 
soluble  in  water.  They  lower  the  temperature  of  water,  an  effect 
very  considerably  increased  if  sal  ammoniac  is  mixed  with  the 
nitre.  This  combination  of  salts  used  to  be  applied  to  the  skin 
as  a  refrigerator,  though  now  it  is  rarely  so  employed,  and  is  to 
be  especially  avoided  if  the  skin  is  broken,  as  solutions  of  the 
nitrate  are  very  irritating  to  the  wounds.  Ice  is  in  every  way  a 
better  refrigerator. 

The  inhalation  of  the  fumes  of  burnt  nitre  paper  will  sometimes 
avert  the  paroxysm  of  asthma.  According  to  Dr.  Hyde  Salter  this 
treatment  is  most  effectual  in  pure  uncomplicated  asthma.  He 
points  out  that  the  paper  must  not  imbibe  too  much  nor  too  little 
nitre.  If  the  bibulous  paper  is  too  thin,  it  absorbs  insufficient  nitre ; 
if  too  thick,  it  takes  up  excess  of  nitre,  and  the  fumes  are  too  car- 
bonaceous, the  paper  burning  too  fast,  with  a  sudden  explosive 
flame.  There  should  be  no  brown  smoke,  but  clear  white  fumes. 
Red  blotting  paper  of  moderate  thickness  and  loose  texture  is 
best.  Dr.  Salter  gives  the  following  directions  for  the  manufac- 
ture of  nitre-paper : — Dissolve  four  ounces  of  nitre  in  half  a  pint  of 
boiling  water ;  pour  the  liquid  into  a  small  waiter,  and  soak  the 
paper,  then  drain  and  dry  it.  Cut  it  into  pieces  four  inches  square, 
and  when  required,  bum  one  or  two  of  these  pieces,  or  a  piece 
may  be  burnt  nightly  in  the  bedroom.  The  prepared  paper  must 
be  kept  in  a  dry  place.  In  the  Pharmacopoeia  of  the  Throat  Hos- 
pital, Dr.  Morell  Mackenzie  gives  the  preparation  of  three  papers 
of  different  strength ;  one  made  from  a  solution  containing  sixty 
grains,  another  forty  grains,  and  the  third  thirty  grains  of  nitre  to 
an  ounce  of  water.  He  directs  the  paper  to  be  cut  into  pieces 
three  inches  long  and  half  an  inch  broad,  and  one  to  six  of  these 
pieces  to  be  used  successively  at  each  inhalation.  The  paper  is 
burned  in  a  jar,  and  the  fumes  inhaled  by  taking  deep  inspirations 
from  the  fuming  vessel.  Various  substances  may  be  added  to  the 
solution  which  appear  in  some  instances  to  heighten  the  effect  of  the 
nitre,  such  as  compound  tincture  of  benzoin,  spirits  of  camphor, 
oil  of  cassia,  and  tincture  of  sumbul.  It  is  a  singular  circumstance, 
affording  a  marked  example  of  the  "  caprice"  of  asthma,  that  a 
paper  prepared  with  nitre  only  will  relieve  one  patient,  yet  will 
utterly  fail  to  relieve  another,  although  a  nitre  paper  prepared  in 
a  different  manner  may  be  quite  successful.    It  must  be  borne  in 
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mind,  therefore,  that  although  one  kind  of  nitre  paper  has  failed,  it 
does  not  necessarily  follow  that  another  sort  of  nitre  paper  will 
also  fail.  Sometimes  a  thin  paper  fails  where  a  thick  one  succeeds, 
or  vice  versa.  It  appears,  indeed,  that  very  slight  differences  in  the 
mode  of  manufacture  influence  the  ther&peutic  effects.  Many 
quack  papers  said  to  contain  other  substances  besides  nitre,  or 
besides  nitre  and  chlorate  of  potash,  often  succeed  admirably. 

A  considerable  recent  experience  leads  me  to  conclude  that  these 
papers  would  prove  much  more  relieving  if  somewhat  differently 
prepared,  and  if  pieces  were  burned  sufficiently  large  to  fill  the 
room  with  fumes.  The  most  efficacious  paper  is  made  by  dipping 
ordinary  white  blotting  paper  in  a  boiling  saturated  solution  of 
nitrate  of  potash  and  chlorate  of  potash.  Paper  thus  prepared 
burns  with  a  flame.  A  large  piece,  the  size  of  course  depending 
on  the  dimensions  of  the  room,  often  succeeds  when  other  prepared 
papers  fail.  A  piece  ten  inches  square,  and  sometimes  two  or  three 
pieces  are  required.  When  ordinary  papers  have  failed,  I  have 
recently  used  in  some  cases  with  advantage  a  pastile  compounded 
of  two  parts  of  nitre,  one  part  of  chlorate  of  potash,  with  two  parts 
of  lycopodium  powder.  My  friend,  Mr.  William  Murrell,  is  using 
with  much  success  a  thick  paper  soaked  in  a  boiling  saturated 
solution  of  nitre  and  chlorate  of  potash.  This  thick  paper,  made 
by  the  adhesion  of  six  sheets  during  crystallization,  contains,  when 
dry,  twice  its  own  weight  of  salt,  and  a  piece  of  paper  six  inches 
square,  takes  up  nearly  half  an  ounce  of  the  mixed  salt.  Certain 
cases  require  a  greater  quantity  of  nitre  smoke  than  others.  I  am 
convinced  that  the  reason  why  papers  appear  in  so  many  cases  to 
fail,  is  that  they  are  not  adequately  impregnated  with  nitre,  and 
are  consumed  too  sparingly. 

The  crystals  of  nitre  have  a  cooling  saline  taste,  and  in  acute 
inflammation  of  the  throat  are  sometimes  sucked,  but  other  reme- 
dies are  preferable. 

These  salts,  it  is  thought,  while  undergoing  solution  in  the 
stomach,  will  absorb  heat,  and  cool  this  organ ;  but  to  be  of  any 
service  in  this  way  a  sufficient  quantity  cannot  be  taken  with  safety. 
Ice  or  iced  water  is  far  more  effectual. 

In  large  doses  the  nitrates  inflame  the  stomach.  Even  when 
taken  for  some  time  in  moderate  quantities,  they  considerably  dis- 
order digestion,  producing  nausea,  vomiting,  and  a  coated  tongue ; 
consequently  their  action  must  be  carefully  watched. 

How  the  nitrates  excite  inflammation  of  the  skin  or  stomach  is 
not  yet  explained ;  for,  if  these  tissues  are  soaked  in  solutions  of 
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these  salts,  no  other  change  takes  place  than  occurs  from  the  action 
of  simple  water. 

From  their  high  diflfusion-power  these  salts  speedily  enter  the 
circulation.  Unless,  indeed,  large  quantities  are  taken,  they  pass 
but  a  short  way  along  the  intestines,  and,  therefore,  do  not  purge, 
and,  indeed,  so  far  as  we  know  at  present,  exert  little  or  no  direct 
influence  on  either  the  small  or  large  intestines. 

Much  conjecture  has  been  hazarded  regarding  the  action  of  the 
nitrates  on  the  blood.  It  is  well  known  that  they  prevent  the 
coagulation  of  the  fibrin  in  blood  withdrawn  from  the  body,  or, 
when  coagulated,  dissolve  it.  Scherer,  however,  asserts  that  they 
will  not  dissolve  the  fibrin  of  inflammatory  blood.  These  facts 
have  led  to  the  supposition  that  the  nitrates  may  possess  a  like 
influence  over  fibrin  in  the  circulation,  and  that  they  are  indicated 
when  this  substance  is  in  excess,  as  in  inflammations  and  acute 
rheumatism.  There  is  no  proof,  however,  that  the  nitrates  possess 
any  such  power;  and,  indeed,  unless  employed  in  considerable 
quantities,  they  exert  very  little  influence  upon  flbrin  out  of  the 
body.  Hence  it  cannot  be  expected  that  after  its  dilution  with  the 
fluids  of  the  circulation,  harmless  doses  can  in  any  way  influence 
the  flbrin  of  the  blood.  But,  indeed,  this  notion  is  no  longer  tena- 
ble ;  for  it  has  been  ascertained  that  blood  withdrawn  from  the 
body,  both  before  and  after  the  administration  of  nitrate  of  potash, 
contains  in  each  case  the  same  quantity  of  flbrin. 

These  salts  are  considered  to  be  highly  useful  in  acute  rheuma- 
tism, and  are  supposed  to  protect  the  valves  of  the  heart,  or  to 
restore  them  to  their  natural  state  when  damaged  by  rheumatism 
— a  supposition  founded  on  a  misapprehension  of  the  morbid  pro- 
cesses which  lead  to  valvular  contraction  and  incompetency. 
These  structural  changes,  it  was  imagined,  resulted  from  the  de- 
positions of  flbrin  on  the  surface  of  the  valves,  and  the  subsequent 
contraction  of  this  substance  rendered  them  shrunken  and  ineffi- 
cient, the  truth  being  that  these  changes  in  the  valves  are  owing 
to  lymph  formed  in  their  own  substance.  Occasionally,  it  is  true, 
fibrin  is  deposited  on  thickened  and  rpughened  valves,  but  even 
this,  as  has  just  been  pointed  out,  these  salts  can  neither  prevent 
nor  remove. 

While  it  must  be  admitted  that  these  salts  do  not  act  in  the  way 
supposed,  many  high  authorities  consider  that  nitre  mitigates  and 
shortens  an  attack  of  rheumatism.  The  advocates  of  nitre  ad- 
minister it  in  large  doses,  freely  diluted  in  water,  givmg  as  much 
as  half  an  ounce  to  an  ounce  of  the  salt  in  the  course  of  the  day 
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in  lemonade  or  barley-water  agreeably  sweetened.  The  urine,  it 
is  said,  becomes  very  abundant,  when  the  fever  declines,  and  the 
pains  abate.  At  present  there  are  no  observations  sufficiently 
exact  to  determine  this  point. 

The  same  discrepancies  of  opinion  prevail  regarding  the  influence 
of  the  nitrates  on  acute  inflammation. 

Large  doses  produce  pains  in  the  stomach,  with  vomiting  and 
diarrhoea,  great  weakness,  faintings,  loss  of  consciousness,  and 
death.  The  same  symptoms  are  witnessed  in  a  minor  degree, 
when  less  immoderate  quantities  are  used.  The  patient  becomes 
languid,  disinclined  to  exert  either  body  or  mind,  and  the  pulse  is 
feeble  and  slow. 

These  salts  readily  pass  from  the  body  through  the  kidneys 
with  the  urine,  and  in  their  passage  may  irritate  and  inflame  the 
urinary  organs,  and  in  large  doses  may  even  produce  bloody  urine. 

Nitrate  of  potash  has  been  recommended  in  the  incontinence  of 
urine  of  children. 

The  nitrates  appear  to  increase  temporarily  the  water  and  urea 
of  the  urine;  ultimately,  however,  these  both  fall  below  their 
natural  amount ;  hence  the  nitrates  are  mere  eliminators  of  these 
substances. 

In  some  quarters  they  enjoy  a  very  high  reputation  as  diuretics, 
and  in  certain  cases  appear  to  be  of  considerable  service.  Their 
diuretic  action  is  well  displayed  in  lumbago  and  chronic  rheuma- 
tism ;  accompanied  by  scanty  high-coloured  urine,  which  becomes 
turbid  on  cooling.  Ten  grains  of  the  salt  dissolved  in  water,  taken 
hourly  or  every  two  hours,  in  most  cases,  will  soon  increase  the 
urine,  rendering  it  clear  and  limpid,  when  the  rheumatic  pains 
generally  decline. 


CHLORATE  OF  POTASH. 

In  many  of  its  chemical  properties  Chlorate  of  Potash  corresponds 
to  the  preceding  group  of  nitrates;  like  them,  endowed  with  a 
high  diffusion-power,  it  differs  in  its  sparing  solubility. 

A  solution  of  the  chlorate,  used  as  a  wash,  is  said  to  clean  and 
stimulate  foul  ulcers ;  but  other  remedies  are  more  effective. 

This  salt  appears  to  increase  the  flow  of  the  saliva,  and,  accord- 
ing to  Hutchinson  and  others,  to  produce  ulceration  of  the  mucous 
membrane  of  the  mouth.*  It  is  largely  used  in  various  affections  of 
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the  mouthy  and  is  of  signal  service  in  mercurial  and  simple  saliva- 
tion,  in  ulcerative  stomatitis  and  aphthae.  It  is  particularly  useful 
in  the  ulceration  of  the  edges  of  the  gums,  generally  limited  to  one 
side  of  the  mouth,  affecting  both  the  upper  and  lower  jaws,  also 
that  part  of  the  tongue  and  cheeks  coming  in  contact  with  the 
ulcerated  gums.  Although  not  at  all  dangerous,  it  is  often  a  very 
obstinate  complaint^  especially  with  adults,  though  children  are 
most  prone  to  it.  The  influence  of  the  chlorate  on  this  form 
of  ulceration  is  almost  magical ;  in  one  or  two  days  it  cleans  the 
dirty-looking  ulceration,  and  heals  it  in  a  day  or  two  more.  It  is 
said  to  cure  follicular  and  phagedenic  ulceration  like  a  charm.  Dr. 
Lloyd  Roberts  says,  that  chlorate  of  potash  may  be  taken  inter- 
nally, and  used  as  a  lotion  for  the  teazing  dryness  of  the  mucous 
membrane  of  the  throat  left  after  diptheria  and  scarlatina. 

Dr.  Leonard  Sedgivick  speaks  highly  of  chlorate  of  potash  in 
catarrh ;  he  says,  it  quickly  relieves  stuffing  of  the  nose,  rawness 
of  the  throat,  and  thickness  of  voice.  Taken  early  and  frequently, 
it  will  stop  many  a  cold.  Eight  or  ten  lozenges  should  be  sucked 
in  the  twenty-four  hours. 

Some  assert  that  the  action  of  chlorate  of  potash,  is  simply  local, 
and  that  its  good  effects  are  all  due  to  its  topical  application. 

Chlorate  of  soda  is  more  soluble  than  chlorate  of  potash,  and  is 
said  to  be  equally  serviceable. 

Chlorate  of  potash  seems  to  produce  but  little  effect  on  the 
stomach,  unless  taken  in  considerable  quantities,  when,  like  the 
nitrates,  it  inflames  the  mucous  membrane,  and  produces  both 
vomiting  and  diarrhoea.  It  is  not  employed  in  diseases  of  the 
stomach. 

Owing  to  its  high  diffusion-power  it  passes  readily  into  the 
blood,  but  owing  to  its  slight  solubility,  a  large  quantity  of  this  salt 
cannot  find  its  way  quickly  into  this  fluid. 

Dr.  Kent  Spender  recommends  large  doses  of  it  in  phthisis,  and 
lets  the  patient  drink,  ad  Ubiium^  a  concentrated  solution.  This 
treatment,  he  says,  checks  diarrhoea  and  prolongs  life.  He  recom- 
mends, also,  large  doses  in  the  stomatitis  of  children. 

As  this  salt  easily  parts  with  its  oxygen,  it  was  at  one  time  sup- 
posed, that  by  yielding  up  this  element  to  the  blood  and  tissues,  it 
might  promote  oxidation;  but  careful  observations  have  conclu- 
sively proved  the  erroneousness  of  this  view,  as  the  salt  can  be 
obtained  unaltered  from  the  urine. 

It  has  been  recommended  in  facial  neuralgia. 

Its  influence,  if  any,  on  the  organs  of  the  body  is  unknown. 
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ALUM,  DRIED  ALUM,  ACETATE  OF  ALUMINA. 

These  salts  are  employed  almost  exclusively  as  topical  astringents. 

They  act  as  astringents  in  virtue,  it  is  supposed,  of  their 
capacity  to  unite  with  albumen,  and  coagulate  it. 

They  produce  no  effect  on  the  entire  skin  ;  but  when  applied  to 
sores,  they  coagulate  the  albumen  of  the  pus,  mucus,  or  of  the 
tissues  themselves,  thus  coating  the  sore  with  an  impermeable 
layer,  and  protecting  it  from  the  action  of  the  air.  Like  the  salts 
of  many  other  metals,  alum  may  be  used  to  form  this  protective 
coating.  These  agents  have  a  further  action  than  that  just 
described;  for,  as  just  stated,  they  act  as  astringents  by  combining 
with  and  condensing  the  tissues.  The  topical  application  of  alum 
contracts  the  blood-vessels,  and  lessens  the  supply  of  blood  to  a 
sore.  By  constrihging  the  blood-vessels,  and  by  condensing  the 
tissues  themselves,  the  members  of  this  group  will  depress  the  vital 
action  of  a  sore,  and  so  check  the  secretion  of  mucus  or  pus.  For 
this  purpose  alum  is  applied  dry,  or  in  solution,  to  relaxed  and 
abundantly  secreting  sores. 

In  such  cases  other  astringents  generally  succeed  better. 

Alum  solutions  may  be  applied  to  free-weeping  eczematous  sur- 
faces to  check  profuse  discharge,  and  to  bring  the  eruption  into  a 
condition  suited  for  other  remedies.  Like  other  astringents,  alum 
is  generally  insufficient  to  heal  eczema. 

Owing  to  their  property  of  condensing  tissues  and  coagulating 
albumen,  these  substances  may  be  used  to  control  the  milder  forms 
of  bleeding,  and  alum  in  an  emergency  has  the  advantage  of  being 
almost  always  at  hand.  In  severe  haemorrhage  other  treatment  is 
of  course  required,  but  to  check  the  bleeding  of  the  gums,  of  piles, 
leech-bites  or  slight  cuts,  alum  dusted  on  the  affected  part,  first 
wiping  it  dry,  or  applied  in  a  pretty  strong  solution,  is  generally 
sufficient.  In  epistaxis  alum  may  be  injected  into  the  nose,  or 
may  be  snuffed  up  as  the  dried  powder. 

In  strong  solutions  (six  grains  to  the  ounce)  alum  has  been 
recommended,  though  it  is  little  used,  in  prolapsed  anus  or  uterus. 

In  vulvitis  of  children,  few  remedies  can  be  compared  to  alum, 
used  in  the  strength  of  sixty  grains  to  a  pint  of  water,  and  fre- 
quently applied,  every  hour  or  oftener,  by  the  help  of  a  syringe,  to 
the  secreting  service,  first  washing  away  the  pus  with  warm  water 
and  then  applying  between  the  parts  a  piece  of  lint  soaked  in  the 
lotion.    Although  generally  successful,  this  treatment  sometimes 
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fails  to  check  this  troublesome  complaint,  even  when  it  cannot  be 
traced  to  any  irritation,  as  worms,  constipation  or  teething.  In 
some  cases  the  discharge,  besides  coming  from  the  surface  of  the 
vulvae,  is  poured  out  from  the  lining  membrane  of  the  vagina,  when 
it  is  necessary  to  take  care  to  pass  the  injection  up  the  vagina. 
Want  of  attention  to  this  fact  explains  the  occasional  failure  of 
treatment  and  apparent  obstinacy  of  the  case.  The  solution  just 
recommended  may  sometimes  prove  too  strong,  increasing  both 
the  inflammation  and  the  discharge,  when,  of  course,  its  strength 
must  be  reduced. 

Similar  solutions  are  useful  in  chronic  otorrhcea,  but  alum  is  far 
inferior  to  glycerine  of  tannic  acid. 

A  solution  of  alum,  of  the  strength  of  eight  grains  to  the  ounce 
of  water,  is  an  excellent  solution  in  simple,  and  especially  in  puru- 
lent, ophthalmia  of  children.  The  conjunctiva  must  be  well  washed 
with  it  every  quarter  of  an  hour,  for  success  depends  on  the  fre- 
quency of  the  application.  Simple  water,  as  frequently  applied,  is 
a  useful,  although  inferior,  substitute. 

Few  substances  are  as  useful  as  alum  in  certain  diseases  of  the 
mouth.  Thus,  in  simple  ulcerative  stomatitis — that  form  which, 
beginning  at  the  edge  of  the  gums,  and  never  spreading  far  be- 
yond, is  often  limited  or  most  marked  over  one  half  of  the  jaw — 
gives  way  in  a  few  days  to  dried  alum  applied  with  the  finger 
many  times  a  day.  It  is  not  merely  astringent;  but,  from  its 
attraction  for  water  (which  it  has  lost  by  being  heated),  it  is  also 
slightly  escharotic,  and  gently  stimulating  to  the  indolent  tissues. 
Ulcers  like  these,  produce  ulceration  by  contact  with  the  contiguous 
mucous  membrane  of  the  tongue  or  cheek. 

Aphthous  ulcers,  showing  but  little  disposition  to  heal,  or  indeed, 
tending  to  spread,  may  be  touched  with  dried  alum  a  few  times  a 
day  with  the  best  effect.  Usually,  no  such  application  is  required, 
and  chlorate  of  potash  and  perhaps  a  purgative  are  all  that  is 
necessary.  Other  forms  of  ulceration  may  be  treated  in  the  same 
way.  Alum  is  recommended  to  be  applied  to  the  throat,  either 
dry  or  in  solution,  in  simple  or  scarlatinal  sore-throat,  in  tonsil- 
litis, and  even  diphtheria.  Alum  being  now  little  used  in  any  of 
these  cases,  its  advocates,  perhaps,  exaggerated  its  good  effects. 

It  is  asserted  that  ten  grains  of  powdered  alum,  placed  dry  on 
the  tongue,  will  sometimes  arrest  a  paroxysm  of  asthma. 

Gargles  of  alum  are  more  useful  in  chronic  inflammations  of  the 
throat,  when  the  mucous  membrane  is  relaxed  and  covered  with  a 
grey  mucus  or  with  pus,  but  although  alum  is  highly  useful,  the 
glycerine  of  tannin  is  a  surer  and  less  disagreeable  application. 
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Many  cases  of  chronic  ozcena  speedily  yield  to  a  solution  of 
alum,  a  drachm  to  the  pint,  applied  by  an  irrigating  tube.  About 
a  foot  above  the  patient's  head  is  a  jug  containing  the  solution, 
and  in  this  jug,  one  end  of  an  elastic  tube  is  placed.  The  solution 
is  then  sucked  or  manipulated  into  the  tube,  when  the  free  end 
is  placed  in  one  nostril,  and  the  ala  of  the  nose  pressed  on  it  to 
secure  it  in  position.  Here  we  have  a  syphon,  and  the  fluid  runs 
from  the  vessel  through  the  tube,  up  one  nostril,  round  the  septum, 
and  down  the  other  nostril,  washing  the  sinuosities  of  the  nasal 
membrane  most  thoroughly.  The  head  is  bent  a  little  forward, 
and  the  mouth  must  be  kept  open,  and  if  properly  managed,  none 
of  the  solution  escapes  by  the  mouth,  or  runs  down  the  throat. 
Even  when  this  irrigation  fails  to  eradicate  the  disease,  it  checks 
the  discharge,  and  removes  the  offensive  smell  depending  on  de* 
composing  matters.  Some  prefer  acetate  of  alumina  as  more 
efficient  in  correcting  the  fcetor  than  simple  alum.  If  the  foetor 
persist,  the  application  should  be  used  twice  a  day,  or  oftener.  If 
the  foetor  is  very  great,  a  weak  solution  of  permanganate  of  potash 
or  carbolic  acid  may  be  used.  A  wash  of  a  solution  of  glycerine 
of  tannin  in  water  is  often  useful. 

A  strong  solution  of  alum  is  sometimes  useful  in  pruritus  vulvae. 

Ten  grains  of  alum  to  the  ounce  of  water  is  used  in  the  form  of 
spray  for  chronic  coughs  and  hoarseness. 

Alum  behaves  in  the  stomach,  as  on  the  denuded  skin ;  it  coagu- 
lates the  albumen,  and  constringes  the  mucous  membrane ;  and  it 
hinders  digesdon  by  each  of  these  processes.  It  will  often  check 
bleeding  from  the  stomach,  but  it  is  inferior  to  other  astringents. 
It  sometimes  controls  vomiting.  In  six  to  ten-grain  doses  it  some- 
times  checks  obstinate  forms  of  vomiting,  occurring  in  phthisical 
patients,  especially  that -form  excited  by  coughing. 

Dr.  Meigs  speaks  very  highly  of  alum  emetics  for  children,  and 
he  prefers  it  to  other  emetics  in  croup.  He  gives  a  drachm  in 
honey  or  syrup  every  ten  or  fifteen  minutes,  till  the  child  vomits, 
but  a  second  dose  is  not  generally  required.  Alum,  he  says,  does 
not  weaken,  and  does  not  lose  its  effects  so  soon  as  antimony  or 
ipecacuanha.  Dr.  Meigs  strongly  advocates  the  employment  of 
emetics  in  true  croup,  and  thinks  that  many  lives  might  be  saved 
were  they  more  commonly  used  and  repeated  oftener.  In  severe 
cases,  he  produces  vomiting  three  or  four  times  a  day  or  even 
oftener.    This  treatment  must  be  begun  early. 

Alum  checks  secretion  from  the  mucous  membrane  of  the  intes- 
tines, and  constipates  by  rendering  the  contents  of  the  canal  more 
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compact  and  more  difficult  of  propulsion.  Alum  is  sometimes  used 
in  both  acute  and  chronic  diarrhcea,  and  it  has  proved  useful  in  the 
diarrhoea  of  typhoid  fever  and  of  dysentery. 

It  is  uncertain  how  far  the  members  of  this  group  pass  down  the 
intestinal  canal,  but  probably  not  far,  without  being  decomposed 
and  rendered  inert.  Alum,  extolled  by  many  high  authorities  in 
lead  colic,  is  said  to  remove  the  spasm  and  the  pain,  and  at  the 
same  time,  to  unload  the  bowels  more  speedily  and  certainly  than 
other  remedies.  It  is  given  in  considerable  quantities,  as  much  as 
ten  grains  every  hour.  The  few  trials  I  have  given  this  treatment, 
have  not  been  rewarded  with  success. 

The  long-continued  administration  of  the  substances,  produces 
loss  of  appetite,  constipation,  and  at  last,  chronic  catarrh  of  the 
stomach  and  intestines.  Large  doses  cause  gastro-enteritis  at 
once,  with  its  usual  symptoms. 

When  the  acute  stage  of  whooping-cough  is  over,  and  when 
there  is  no  fever  nor  inflammation  of  the  lungs,  nor  any  irritation 
of  the  teeth,  alum  is  an  excellent  remedy.  In  fact,  it  is  useful  only 
in  uncomplicated  cases;  but  in  these,  few  remedies  give  more 
satisfactory  results.  It  speedily  reduces  the  violence  and  fre- 
quency of  the  paroxysms,  often,  indeed,  at  once  lessening  their 
recurrence  one-half,  and,  in  fact,  it  often  straightway  soon  cures. 

Alum  checks  the  troublesome  vomiting  so  often  met  with  in 
whooping-cough,  and  much  improves  the  appetite— effects  observed 
sometimes  even  before  the  cough  undergoes  any  diminution.  Con- 
stipation rarely  happens. 

Alum  may  control  whooping-cough  simply  by  its  astringent  ac- 
tion on  the  throat,  and  in  support  of  this  conjecture^  other  astrin- 
gent substances,  as  tannin,  etc.,  are  likewise  useful  (see  Tannin), 
even  when  applied  to  the  throat  only.  Alum  itself,  acts  best  when 
mixed  with  some  tenacious  fluid,  as  gum,  glycerine,  or  honey,  so 
that  the  solution  is  made  to  cling  for  some  time  about  the  fauces. 

The  alum  should  be  given  in  doses  varying  from  two  to  six 
grains  every  three  hours^  or  it  may  be  given  hourly  in  corre- 
sponding doses.  Alum  is  generally  beneficial  in  the  paroxysmal 
cough,  which  may  continue  a  long  time  after  the  characteristic 
whoop  has  disappeared,  and  in  other  coughs  having  the  same 
spasmodic  character. 

It  is  unknown  how  much  of  these  substances  is  absorbed  by  the 
intestines,  and  conveyed  into  the  blood,  but  probably  not  a  large 
quantity.  The  chief  part  escapes  by  the  faeces,  which  the  alum  is 
said  to  make  firmer  and  odourless. 
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Dr.  Justin  finds  that  a  grain  and  a  half  of  sulphate  of  alumina, 
one  grain  of  bismuth,  with  enough  extract  of  gentian  to  form  a  pill, 
to  be  taken  night  and  morning,  is  useful  in  chronic  constipation. 

It  is  doubtful  if  alum  has  much  effect  as  a  remote  astringent  to 
check  bleeding  from  the  lungs,  uterus,  kidneys,  etc.,  and  to  check 
profuse  sweating  and  discharges.  Alum  injections,  one  drachm  to 
a  pint,  employed  in  the  manner  directed  for  the  injection  of  car- 
bonate of  soda  (see  Potash  Group),  are  very  useful  to  check  leu- 
corrhceal  discharges.  The  alum  solution  constringes  the  parts, 
and  sometimes  causes  severe  cramp-like  pains  in  the  belly. 
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Iron  is  a  constant  and  necessary  constituent  of  the  body,  and  must 
be  regarded  as  an  important  food. 

None  of  the  preparations  of  this  metal  applied  to  the  skin  pro- 
duce any  change  in  it.  Several  of  the  soluble  salts  combine  with 
albumen  on  raw  surfaces,  sores,  and  mucous  membrane,  condens- 
ing the  tissues,  and  constringing  the  blood-vessels ;  and,  besides 
this  astringent  action,  they  at  the  same  time  act  as  stimulants  or 
irritants,  according  to  the  strength  of  the  application  or  the  con- 
dition of  the  sore. 

The  organic  salts  are  less  astringent  and  stimulating  than  the 
inorganic;  while  of  the  inorganic,  the  ferric  salts  possess  these 
properties  in  a  greater  degree  than  the  ferrous  salts. 

Several  compounds  of  iron  may  be  employed  as  astringents  and 
stimulants ;  but,  when  a  stimulant  is  required,  other  metallic  pre- 
parations are  preferable.  The  sulphate,  and  especially  the  ferric 
chloride,  solid  or  in  solution,  are  employed  to  check  haemorrhage. 
The  chloride  is  a  powerful  styptic,  and  readily  controls  the  bleed- 
ing from  small  vessels,  but  it  has  the  disadvantage  of  irritating  the 
surface  of  wounds,  and  preventing  union  by  first  intention.  Car- 
bolic acid  will  probably  supersede  perchloride  of  iron;  for  this 
acid,  properly  employed,  does  not  hinder  the  immediate  closure 
of  a  wound. 

The  soluble  preparations  of  iron  have  a  metallic  astringent  taste, 
and  act  on  the  mucous  membrane  of  the  mouth  as  on  the  abraded 
skin. 

Iron  salts  are  never  employed  as  topical  agents  in  diseases  of 
the  mouth ;    and,  as  they  often  discolour  the  teeth  and  stain  the 
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tongue  black,  especially  when  the  breath  contains  sulphuretted 
hydrogen  gas,  arising  from  carious  teeth,  etc.,  they  may  be  taken 
through  a  quill,  glass  tube,  or  reed.  They  are  conveniently  given 
in  the  form  of  pill. 

The  effects  of  these  salts  in  the  stomach,  differ  according  to  their 
properties.  Some  are  astringent,  stimulating,  and  in  large  doses 
irritating  to  the  mucous  membrane,  as  the  pernitrate,  the  per- 
chloride,  the  iodide,  and  the  sulphate,  while  the  remaining  pre- 
parations with  respect  to  this  membrane  are  almost  inert.  If 
the  stomach  is  irritable,  bland  preparations  of  iron  must  be 
chosen.  It  is  often  stated  that  chlorotic  or  anaemic  patients  with 
weak  stomachs  must  be  treated  with  bland  unirritating  prepara- 
tions of  iron.  In  some  instances,  no  doubt,  the  astringent  pre- 
parations are  unsuited,  but  in  most  cases,  they  produce  far  better 
results  than  the  bland  forms  of  iron.  A  pale,  flabby,  broad,  and 
teeth-indented  tongue,  indicates  almost  always  the  need  of  large 
doses  of  the  astringent  preparations  of  iron.  Thirty  drops  of  the 
tincture,  or  three  or  four  grains  of  the  sulphate,  may  be  given 
three  times  a  day.  Weak  anaemic  girls,  suffering  from  pain  and 
vomiting  after  food,  with  perhaps  tenderness  of  the  skin  at  the 
epigastrium,  are  often  effectively  treated  by  large  quantities  of  the 
tincture  of  the  perchloride. 

The  soluble  preparations  of  iron  combine  with  the  albumen  in 
the  stomach,  while  the  insoluble  preparations  are  dissolved  to  a 
variable  extent  in  the  acids  of  the  gastric  juice.  The  reduced  iron 
is  pretty  freely  soluble  in  the  gastric  juice,  but  gives  off  hydrogen 
gas,  or,  if  the  preparation  is  impure  and  contains  a  sulphide,  sul- 
phuretted hydrogen ;  either  gas  causing  eructations,  and  the  sul- 
phuretted hydrogen  a  very  disagreeable  taste.  The  peroxide,  if 
strongly  heated,  is  soluble  in  the  stomach  with  great  difficulty; 
the  more  slightly  heated  forms  should  therefore  be  preferred.  The 
carbonate  and  the  magnetic  oxide  are  more  easily  dissolved  than 
the  sesquioxide. 

The  metallic  preparations  and  the  proto-salts,  after  undergoing 
solution,  become  converted,  either  in  the  stomach  or  duodenum, 
into  per-salts,  very  likely  by  means  of  the  oxygen  of  the  air  swal- 
lowed with  the  saliva. 

The  astringent  preparations,  as  the  perchloride,  acetate,  perni- 
trate, or  sulphate,  are  employed  to  check  haemorrhage  from  the 
stomach.  In  proportion  to  their  astringency,  these  preparations 
confine  the  bowels ;  but  to  this  rule  there  are  exceptions.  As  soon 
after  quitting  the  stomach  they  are  changed  into  an  insoluble  and 
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inert  sulphide,  their  astringency  must  be  exerted  on  the  upper  part 
of  the  small  intestines. 

The  sulphate,  acetate,  perclfloride,  pemitrate,  in  common  with 
other  astringent  metallic  preparations,  may  be  given  in  diarrhoeai 
The  pernitrate,  much  praised  in  the  chronic  forms  of  diarrhoea,  is 
probably  an  efficient  preparation. 

Owing  to  the  astringency  of  iron  salts,  each  dose  should  be  com- 
bined with  some  laxative,  as  a  quarter  of  a  grain  of  aloes,  a  few 
grains  to  half  a  drachn\  of  sulphate  of  magnesia,  soda,  or  potash. 
Soma  authorities  consider  that  the  combination  of  iron  with  a  laxa* 
tive  markedly  promotes  the  absorption  of  the  iron. 

In  their  course  along  the  intestines,  iron  salts,  as  we  have  said, 
are  changed  into  a  sulphide  of  the  metal,  giving  to  the  faeces  a 
black  and  characteristic  appearance;  A  very  small  quantity  of 
an  iron  salt  is  sufficient  to  stain  the  motions  deeply,  and  to  keep 
them  darkened  for  several  days  after  its  discontinuance.  Iron 
salts  have  no  direct  influence  on  the  pancreadc  or  biliary  secre- 
tions. 

In  the  treatment  of  the  small  thread-worms  infesting  the  rectum, 
the  tincture  or  the  sesquichloride,  in  the  strength  of  a  drachm  of 
the  tincture  to  half  a  pint  of  water,  is  an  efficient  injection;  it 
coagulates  the  albumen,  and  destroys  the  thread«worms. 

It  is  an  interesting  and  important  question — How  much  iron  is 
absorbed  into  the  blood  ?  Probably  but  little  of  the  insoluble 
forms,  as  the  quantity  of  acid  in  the  stomach  is  not  adequate  to 
dissolve  them ;  and  as  regards  the  soluble  preparations,  it  is  hard 
to  say  how  much  gets  into  the  blood.  The  increase  of  the  iron  in 
the  urine  being  very  slight,  after  administering  a  soluble  iron  salt, 
it  has  been  concluded  that  very  little  passes  into  the  blood ;  and 
the  fact  that  almost  all  the  iron  taken  by  the  mouth  may  be  re-ob- 
tained from  the  faeces,  seems  to  strengthen  this  view;  but  an 
extended  knowledge  concerning  the  elimination  of  metals  from  the. 
body  shows  this  conclusion  to  be  fallacious.  Probably  most  metals, 
but  certainly  iron,  are  eliminated  from  the  system  through  the 
intestines,  and  make  their  exit  with  the  fseces ;  for,  when  iron  salts 
are  injected  into  the  blood,  almost  all  the  metal  is  ultimately  re- 
coverable from  the  faeces.  That  much  more  is  absorbed  than  is 
appropriated  by  the  blood  corpuscles,  is  shown  by  the  coloration 
iron  produces  in  all  the  albuminous  secretions  of  the  body^  the 
fluids  bathing  the  various  cavities  becoming  coloured  reddish- 
brown. 

Oxide  of  iron  possesses  an  ozonizing  power.  "  Thus,  a  spot  of 
iron  mould,  i>.,  iron  oxide,  on  linen,  will,  in  time,  destroy  the 
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fabric.  From  a  similar  cause  a  fleck  of  rust  on  a  bright  surface  of 
steel  will  steadily  enlarge  and  deepen."  (Horatio  Wood).  Hence 
it  is  argued  that  the  iron  of  the  blood  corpuscles  acts  in  the  same 
way,  converting  oxygen  into  ozone,  thus  promoting  oxidation ; 
ozone  being  the  active  form  of  oxygen  in  the  system. 

In  the  treatment  of  anaemia,  many  physicians  advocate  the  use 
of  large  doses  of  iron  salts;  others,  instancing  the  beneficial  effects 
of  ferruginous  waters,  strenuously  maintain  that  all  the  good  ef- 
fects are  obtainable  from  very  small  doses.  '  In  many  instances,  no 
doubt,  anasmia  is  curable  by  the  employment  of  small  quantities  of 
iron,  but  it  is  likewise  certain  that  large  quantities,  when  they  can 
be  borne,  act  far  more  promptly.  Half-drachm  doses  of  the  tinc- 
ture, or  six  to  eight  grains  of  the  sulphate,  may  be  given  two  or 
three  times  daily.  The  following  pill,  originally  employed  by 
Blaud,  and  strongly  recommended  by  Niemeyer,  is,  no  doubt,  very 
efficacious;  but  the  iron  without  the  carbonate  appears  to  answer 
as  well : — sulphate  of  iron,  carbonate  of  potash,  of  each  half  an 
ounce;  tragacanth,  as  much  as  is  required  to  make  ninety-six 
pills;  three  to  be  taken  three  times  a  day,  an  additional  pill  being 
added  daily. 

A  convenient  pill  is  made  with  five  grains  of  the  dried  sulphate 
of  iron,  equal  to  about  nine  grains  of  the  ordinary  sulphate,  with  a 
drop  of  syrup.  This  sets  .into  a  firm  pill,  easily  dissolved  in  the 
stomach ;  a  small  quantity  of  extract  of  belladonna  may  be  added 
to  prevent  constipation,  but  when  given  alone  this  pill  seldom  con- 
stipates. Large  doses  of  iron,  while  rarely  upsetting  the  stomach, 
or  producing  headache,  often  cure  anaemia  with  astonishing  rapidity. 

The  experiments  of  Drs.  Cutler  and  Bradford,  conducted  after 
Malassez's  method  of  counting  the  blood  corpuscles,  show  that  iron 
does  not  increase  the  number  of  blood  corpuscles  in  health,  though 
it  does  in  anaemia. 

In  anaemia,  iron  salts  possess  other  important  properties  than 
their  Influence  over  the  growth  of  the  corpuscles.  They  act  brac- 
ingly  on  the  relaxed  mucous  membrane  of  the  digestive  canal,  and 
probably  in  this  way  tend  to  restore  its  functions.  Moreover,  it  is 
highly  probable  that  the  iron,  after  its  entrance  into  the  blood, 
exerts  an  influence  beyond  that  of  merely  increasing  the  quantity 
of  red  corpuscles;  hence  iron  salts  are  useful  not  only  as  a  food  to 
promote  the  formation  of  blood  discs,  but  likewise  on  account  of 
their  beneficial  influence  on  the  tissues.  Iron,  therefore,  must  be 
regarded  as  a  food,  and  also  as  an  important  curative  agent. 
Where  it  is  desired  to  benefit  tonically  the  mucous  membrane  of 
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the  digestive  canal  and  the  tissues,  large  quantities  of  the  soluble 
astringent  preparations  should  be  administered. 

The  experience  of  physicians  of  the  last  generation  accorded 
with  these  views,  and  so  does  that  of  many  highly  practical  men 
of  the  present  day;  but,  on  the  introduction  of  the  bland  and 
almost  tasteless  preparations  of  iron,  they  were  assumed  to  be  in 
every  way  superior  to  the  astringent  forms.  Their  comparative 
tastelessness  is  certainly  in  their  favour.  It  used  to  be  considered, 
mainly  on  speculative  grounds,  that  the  astringent  preparations 
must  disorder  digestion.  These  theoretical,  and  as  I  believe  un- 
founded, opinions  still  prevail.  In  a  certain  class  of  anaemic 
patients,  the  astringent  preparations,  even  in  large  doses,  are 
preferable,  and  a  large  share  of  their  efficacy  is  due  to  their  direct 
action  on  the  mucous  membrane  of  the  stomach  and  intestines, 
and  on  the  organs  which  stud  them.  It  has  been  experimentally 
shown  that  sulphate  of  iron  does  not  check  the  solvent  action  of  the 
gastric  juice,  and  experience  justifies  the  conclusion  that  in  weak 
anaemic  patients  it  does  not  lessen,  but  rather  increases  the  forma- 
tion of  this  secretion. 

If  the  digestive  mucous  membrane  is  in  an  irritable  state,  then, 
as  has  been  previously  pointed  out,  the  astringent  iron  prepara- 
tions, in  full  doses,  may  do  harm. 

Individual  peculiarities  must  be  taken  into  account.  Some  per- 
sons cannot  take  iron  in  any  form,  not  even  a  single  dose  of  a 
weak  ferruginous  water.  Iron  upsets  the  digestive  organs  of 
some  patients,  or  it  induces  fulness  and  pain  in  the  head ;  others 
again  take  it  not  only  without  inconvenience,  but  with  great  bene- 
fit. 

It  is  sometimes  advisable  to  humour  the  stomach  by  changing 
occasionally  the  preparation  of  iron. 

According  to  most  authorities,  the  iron  in  the  blood  combines 
with  albumen.  Bernard  thinks  it  exists  in  the  blood  as  a  pro- 
toxide. Under  certain  conditions,  iron  increases  the  quantity  of 
blood  corpuscles,  and  in  this  way  improves  the  general  nutrition 
of  the  body. 

Thus,  iron  salts  are  useful  ''  in  maladies  attended  with  defect  of 
the  red  corpuscles ;  as  in  anaemia,  with  or  without  irregularity  of 
the  uterine  functions  (chlorosis,  amenorrhoea,  dysmenorrhcea,  and 
menorrhagia),  whether  occurring  spontaneously  and  without  any 
obvious  cause,  or  resulting  from  profuse  discharges  (haemorrhages, 
fluxes,  as  leucorrhoea,  etc.),  or  from  food  defective  in  either  quan- 
tity or  quality,  and  from  deficiency  of  light  and  pure  air.    If  con- 
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joined  with  sufficient  nourishing  food,  pure  air,  abundance  of  light, 
and,  when  necessary,  the  employment  of  purgatives,  iron  cures 
these  anaemic  cases.  But,  when  the  anaemia  or  hydraemia  is  de- 
pendent on  organic  disease,  as  cancer,  granular  degeneration  of 
the  kidney,  or  morbis  cordis,  iron  at  best  is  only  palliative." 

"In  some  chronic  affections  of  the  nervous  system,  iron  is  of 
great  benefit.  Chorea,  in  a  large  number  of  cases,  may  be  relieved, 
and  oftentimes  cured,. by  chalybeates,  though  in  general  arsenic 
usually  cures  chorea  much  more  speedily  and  certainly.  Cases, 
however,  sometimes  occur  in  which  the  chalybeates  are  preferable, 
as  where  anaemia  co-exists.  Epilepsy  and  hysteria  are  sometimes 
benefited  by  a  course  of  iron,  especially  when  they  are  attended  with 
anaemia  or  uterine  obstructions."     (Pereira.) 

The  long-continued  use  of  iron  is  highly  beneficial  in  scrofula 
and  rickets. 

Iron-salts  are  commonly  administered  in  amenorrhoea;  as  there  is 
usually  much  anaemia  conjoined  with  this  affection,  the  iron,  in  re- 
medying the  anaemia,  assists  in  restoring  the  uterine  functions. 

It  must  be  remembered  that  anaemia  is  dependent,  not  on  defici- 
ency in  the  supply  of  iron,  but  on  its  scanty  assimilation ;  hence 
iron  must  be  conjoined  with  well-regulated  hygienic  conditions, 
otherwise  it  does  comparatively  little  good. 

In  a  case  of  neuralgia  with  anaemia  when  no  organic  cause  can 
be  discovered,  salts  of  iron  are  especially  recommended,  although 
it  is  true  their  action  is  uncertain.  The  huge  doses  of  these  salts 
sometimes  given,  especially  of  the  sesquioxide,  are  probably  in- 
jurious, and  exert  less  influence  over  the  disease  than  smaller  ones. 

Large  doses  of  perchloride  of  iron  are  of  great  benefit  in  diph- 
theria. It  is  a  good  plan  to  use  the  solution  rather  than  the  tinc- 
ture, and  to  give  the  medicine  very  frequently — every  hour,  or 
even  oftener.  It  is  uncertain  whether  the  effects  on  the  throat  de- 
pend on  the  topical  action  of  the  medicine,  or  whether  they  take 
place  after  its  entrance  into  the  blood.  The  solution  should  be 
frequently  painted  on  the  throat,  taking  great  pains  to  apply  it 
very  gently,  lest  by  increasing  the  inflammation  it  may  do  more 
harm  than  good;  this  process  appears  to  arrest  the  spread  of  the 
disease,  and  it  is  said  to  maintain  the  strength  of  the  patient.  The 
solution  may  be  applied  with  the  atomizer^  so  as  to  penetrate  into  the 
trachea  and  bronchial  tubes.  Large  hourly  doses  of  perchlor- 
ide have  been  found  of  great  use  in  erysipelas,  though  with  some 
observers  this  treatment  has  altogether  failed,  a  result  perhaps 
due  to  the  long  intervals  between  the  doses.    The  frequent  repeti- 
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tion  of  the  medicine  is  one  of  the  most  necessary  conditions  of 
success. 

In  the  so-called  hysteria  of  middle-aged  women,  occurring  es- 
pecially at  the  cessation  of  menstruation,  they  often  experience 
distressing  fluttering  of  the  heart,  a  sensation  of  fulness  of  the  head, 
with  heat  and  weight  on  the  vertex,  frequent  flushings  of  the  face, 
and  "  hot  and  cold  perspirations."  This  combination  of  symptoms 
is  generally  removed  by  considerable  doses  of  the  sesquichloride  of 
iron,  given  three  times  a  day.  If  the  symptoms  are  limited  to  the 
head  and  face,  other  remedies  are  more  successful,  as  nux  vomica, 
opium,  belladona,  bromide  of  potassium,  nitrite  of  amyl. 

Salts  of  iron  sometimes  excite  irritation  of  the  bladder,  with  fre- 
quent desire  to  pass  water,  which  may  contain  a  considerable 
quantity  of  mucus.  With  children  they  may  cause  nocturnal  incon- 
tinence of  urine,  yet  iron  salts  not  unfrequently  cure  this  trouble- 
some complaint,  even  when  not  dependent  on  worms  in  the  rectum, 
or  other  irritation.  Astringent  preparations  of  iron  are  employed 
to  arrest  haemorrhages  from  the  lungs  and  kidneys;  the  acetate  is  the 
best  preparation,  and  the  following  is  stated  to  be  a  very  effectual 
way  to  administer  it : — Add  sufficient  salt  of  iron  to  water  to  make 
it  taste  distinctly  but  not  disagreeably,  and  let  the  patient  constant- 
ly sip  this  solution.  A  sufficient  quantity  can  thus  be  taken  with- 
out exciting  nausea  or  disgust ;  indeed,  it  is  often  liked. 

Salts  of  iron  appear  to  lessen  profuse  secretions,  such  as  occur 
in  chronic  bronchitis  and  leucorrhcea.  Dr.  Graves  gave  the  com- 
pound iron  mixture,  in  doses  of  one  or  two  fluid  drachms,  to  check 
excessive  bronchial  secretion. 

The  iodide  of  iron  may  be  given  where  both  iron  and  iodide  are 
indicated,  for  instance  in  syphilis  complicated  with  anaemia.  It  is 
a  question  of  much  interest  whether  it  is  better  to  administer  these 
two  agents  separately  or  combined  in  the  iodide  of  iron,  and  whether 
they  continue  in  combination  in  their  course  through  the  stomach 
and  circulation,  or  whether  the  salt  is  decomposed.  Viewing  this 
question  simply  from  a  chemical  point  of  view,  it  would  seem 
that  an  iodide  of  sodium  and  albuminate  of  iron  must  be  formed  in 
the  stomach  or  blood.  Some  observations,  made  I  believe  by 
Bernard,  throw  much  doubt  on  this  conclusion ;  for  it  was  found 
that  if  iodide  of  potassium  and  a  salt  of  iron  were  injected,  into  the 
blood,  no  iron  appeared  in  the  saliva,  but  if  an  iodide  of  iron  was 
injected,  then  both  iodide  and  iron  were  found  in  this  secretion. 

The  iron  of  the  effete  red  corpuscles  probably  escapes  with  the 
bile ;  and  when  iron  salts  are  swallowed,  this  fluid  contains  an  exr 
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cess  of  the  metal.    This,  therefore,  is  one  way  by  which  iron  may 
be  separated  from  the  body. 

Its  further  separation  takes  place  by  means  of  the  albuminous 
secretion  of  membranes ;  and  as  iron,  like  most  other  metals,  very 
probably  exists  in  the  body  only  as  an  albuminate,  it  has  been  con- 
jectured that  it  can  be  separated  only  by  the  secretions  containing* 
albumen;  and  certain  facts  and  considerations  favour  this  view. 
When  iron  is  injected  into  the  blood,  much  of  it  reappears  in  a 
short  time  on  the  surfaces  yielding  an  albuminous  secretion,  as  the 
mucous  membrane*  of  the  intestines,  of  the  bronchial  tubes,  of  the 
gall-bladder,  of  the  urinary  bladder,  and  on  the  serous  membranes, 
as  the  pericardium,  peritoneum,  and  pleura.  A  small  quantity  es- 
capes with  the  urine;  but  whether  excreted  by  the  kidneys,  or 
separated  by  the  mucous  membrane  lining  the  urinary  passage,  is 
uncertain.  Some  maintain  that  it  is  separated  by  the  mucous 
membrane,  and  in  support  of  this  view  it  is  urged  that,  when  the 
iron  of  the  urine  is  mucii  increased,  irritation  of  the  mucous  mem- 
brane always  sets  in,  as  is  shown  by  the  frequent  desire  to  make 
water,  and  by  the  excess  of  mucus  in  the  urine. 

To  Dr.  Barnes  we  are  indebted  for  having  suggested  the  injec- 
tion of  perchloride  of  iron  into  the  uterus  in  grave  cases  of  flooding 
after  delivery.  In  such  cases,  obstetricians  are  well-nigh  agreed 
that  this  procedure  is  effective  and  life-saving.  Dr.  Barnes 
recommends  four  ounces  of  the  liquor  ferri  perchloride  mixed  with 
twelve  of  water,  to  be  slowly  injected  into  the  uterus  with  a  Hig- 
'inson's  syringe,  furnished  with  a  long  uterine  tube,  taking  care  to 
avoid  the  introduction  of  air. 

In  chronic  uterine  catarrh  with  clear  white-of-egg-looking  dis- 
charge issuing  from  a  patulous  uterus,  Dr.  Lloyd  Roberts  recom- 
mends the  interior  of  the  organ  to  be  swabbed  with  a  solution 
compound,  one  part  of  perchloride  of  iron  to  four  of  water;  or  the 
injection  of  a  few  drops  of  the  solution. 

The  tincture  of  the  perchloride  of  iron,  in  the  proportion  of  half 
a  drachm  to  half  a  pint  of  water,  with  a  drachm  of  laudanum, 
makes  a  capital  injection  for  gonorrhoea  or  gleet,  often  speedily 
checking  the  discharge,  and  easing  the  pain  on  micturition.  The 
following  injection  is  useful: — Sulphate  of  iron,  twelve  grains, 
tincture  of  opium,  half  an  ounce;  water,  eight  ounces,  use  three 
limes  a  day. 

The  syrup  of  the  phosphate  of  iron  is  a  good  form,  if  there  are 
any  indications  for  the  employment  of  phosphoric  acid.  (See 
Phosphate  of  lame). 
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NITRATE  OF  BISMUTH,  CARBONATE  OF  BISMUTH. 

These  powders  are  commonly  used  as  harmless  cosmetics;  they 
are  useful  in  intertrigo,  and  sometimes  in  eczema,  as  dusting 
powder ;  but  in  eczema  other  remedies  are  to  be  preferred. 

Applied  to  the  broken  or  unbroken  skin,  these  substances,  being 
insoluble  in  any  fluid  they  may  then  meet  with,  are  not  absorbed. 

Trousseau  employed  equal  parts  of  bismuth  and  Venetian  calc  in 
chronic  non-syphilitic  ozcena,  ordering  the  patient,  a.fter  clearing 
the  nasal  passages  by  strongly  blowing  the  nose,  to  snuff  up  some 
of  this  powder.  He,  however,  prefers  mercurial  powders.  (See 
Mercury). 

Being  insoluble,  they  are  tasteless,  but  they  sometimes  occasion 
a  disagreeable  sensation  of  roughness,  and  sometimes  blacken  the 
tongue.  This  rough  taste  may  be  covered  in  a  great  degree  by 
administering  the  drug  in  milk. 

Little  is  known  at  present  of  the  changes  these  medicines  under- 
go, and  of  their  behaviour  in  the  stomach.  Whether  they  are 
dissolved  or  not,  or  whether  their  efficacy  depends  on  physical 
or  chemical  properties,  are  questions  yet  unsolved. 

In  many  diseases  of  the  stomach,  these  preparations,  especially 
the  nitrate,  are  very  valuable,  easing  the  pain  incident  to  many 
affections  of  this  organ,  whether  depending  on  organic  or  so-called 
functional  disease.  In  cancer,  chronic  ulcers,  and  chronic  inflam- 
mation of  the  stomach,  bismuth  is  often  serviceable,  and  is  especi- 
ally useful  in  the  chronic  gastritis  of  drunkards,  subduing  the  pain, 
checking  the  vomiting,  and  enabling  the  stomach  to  tolerate  food. 
It  is  also  useful  in  gastrodynia,  and  cramp  of  the  stomach.  Many 
forms  of  vomiting  in  children,  and  notably  that  kind  depend- 
ing on  acute  or  chronic  catarrh  of  the  stomach,  yield  speedily  to 
bismuth.  The  various  forms  of  pyrosis,  whether  acid,  alkaline,  or 
neutral,  are  very  amenable  to  this  drug,  although  our  limited 
knowledge  concerning  the  causes  of  this  form  of  indigestion  fails 
to  enable  us  to  lay  down  precise  rules  respecting  the  particular 
form  of  it  most  benefited  by  bismuth. 

Dr.  Graves  treated  acidity  of  the  stomach  successfully  with 
nitrate  of  bismuth,  and  experience  confirms  his  recommendation. 
He  generally  mixed  it  with  opium  or  morphia,  and  sometimes 
magnesia.    Flatulent  dyspepsia,  in  some  of  its  forms,  yields  more 
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or  less  to  bismuth ;  and  it  is  well  sometimes  to  mix  it  with  an 
equal  quantity  of  vegetable  charcoal. 

These  remedies  often  succeed  in  some  forms  of  chronic  diarrhoea, 
especially  when  other  drugs  fail,  in  the  exhausting  purging  of  phthi- 
sis. It  is  necessary  to  give  as  much  as  half  a  drachm  to  a  drachm 
of  the  nitrate  several  times  a  day,  and  this  large  quantity,  taken 
with  milk,  does  not  disturb  the  stomach.  It  often  subdues  intract- 
able diarrhoea,  effecting  occasionally  so  great  an  improvement  in 
the  general  health,  that  patients  whose  speedy  death  seemed  ine- 
vitable rally  and  recover. 

In  the  various  forms  of  diarrhoea  peculiar  to  young  children, 
bismuth,  in  large  doses,  is  freely  used  on  the  continent.  Thirty  to 
sixty  grains  hourly  are  recommended,  milk  being  at  the  same  time 
withheld.  Much  smaller  doses,  however,  are  often  useful,  and  may 
be  given  with  milk :  a  grain  hourly  is  very  efficacious,  and  the  ad- 
dition of  a  sixth  of  a  grain  of  grey  powder  often  enhances  its  good 
effects. 

Bismuth  preparations  are  not  employed  to  act  on  the  remote 
organs  of  the  body. 

A  bismuth  injection  consisting  of  bismuth,  half  an  ounce,  glycer- 
ine, half  an  ounce,  water,  three  ounces,  is  very  useful  in  gonorrhoea, 
especially  in  its  chronic  state,  and  sometimes  proves  serviceable  in 
gleet. 

The  chief  part,  if  not  all  the  bismuth  swallowed,  is  evacuated 
with  the  faeces.  A  portion,  indeed,  may  be  absorbed,  but  the 
quantity  entering  the  blood  is  probably  extremely  small. 
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Lbad  added  to  albuminous  fluids,  forms  a  precipitate  composed  of 
albuminate  of  lead.  Like  other  metals,  the  soluble  salts  of  this 
group,  when  applied  to  the  abraded  skin,  or  to  sores,  or  to  mucous 
membranes,  coat  them  with  an  impermeable  air-proof  covering ; 
if,  however,  a  protecting  covering  is  required,  other  metals  are 
generally  employed.  Any  excess  of  lead  solution,  after  combina- 
tion with  the  albuminous  part  of  the  secretion,  will  unite  with  the 
tissues  themselves,  in  which  manner,  probably,  lead  salts  condense 
these  structures,  and  constringe  the  blood-vessels.  The  soluble 
lead  salts  are  used  as  lotions  to  unhealthy  and  over-secreting  sores, 
and  to  eczematous  eruptions ;  lead  lotions  in  some  forms  of  eczema 
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being  very  useful.  When  there  is  much  inflammation,  and  when 
the  surface  is  raw  and  weeps  copiously,  a  lead  lotion  allays  in- 
flammation, checks  the  discharge,  and  quells  the  itching,  burning, 
and  tingling,  so  often  accompanying  eczema.  Two  or  three 
drachms  of  liquor  plumbi  in  ten  ounces  of  water  are  generally 
sufficient;  but  a  stronger  lotion,  consisting  of  two  ounces  of  liquor 
plumbi,  two  ounces  of  glycerine,  and  four  ounces  of  water,  is  some^ 
times  more  successful.  When  the  inflammation  is  great,  and  the 
weeping  abundant,  the  rash  must  be  constantly  covered  with  rags 
soaked  in  the  lotion.  In  some  cases  it  is  useful  to  apply  a  poultice 
at  night,  and  the  lotion  during  the  day.  The  stronger  lotion  is 
especially  useful  in  diffused  eczema,  without  weeping,  but  with 
excessive  itching  and  tingling,  and  the  diseased  skin  should  be 
sponged  with  the  lotion  several  times  a  day.  A  weak  alkaline,  or 
a  sulphur  bath  greatly  assists  the  action  of  the  lotion.  The  fluid 
oozing  so  abundantly  in  eczema  being  strongly  alkaline,  the  pro- 
perty of  these  lotions  to  check  this  discharge  may  be  owing  to 
their  weak  alkaline  reaction  {vide  the  Chapter  on  the  Topical  In- 
fluence of  Acids  and  Alkalies  on  the  Secretions).  The  stronger 
lotion  very  effectually  allays  the  itching  of  pityriasis.  Lead  lotions 
occasionally  ease  the  itching  of  urticaria. 

A  lead  lotion  is  often  of  great  service  in  pruritis  pudendi,  espe- 
cially when  the  mucous  membrane  is  red  and  excoriated.  A  weak 
lotion  sometimes  fails  where  a  strong  one  succeeds.  It  may  be 
necessary  to  use  equal  parts  of  liquor  plumbi  and  glycerine,  an 
application  which  may  excite  a  little  very  temporary  smarting. 
When  pruritis  pudendi  depends  on  ascarides,  haemorrhoids,  or  a 
tumour  in  the  urethral  passage,  it  is  obvious  that  these  applications 
are  useless. 

A  lotion  of  one  part  of  liquor  plumbi,*  with  one  or  two  parts  of 
glycerine,  applied  warm  after  the  crusts  have  been  entirely  re- 
moved, is  useful  in  the  milder  forms  of  lupus. 

While  lead  salts  have  many  properties  in  common  with  those  of 
other  metals,  they  are  distinguished  by  their  unirritating,  soothing 
character,  whence  they  are  used  only  as  astringent  and  calming 
applications.  The  soluble  lead  preparations  may  be  used  to  check 
bleeding  from  small  vessels ;  but  other  astringents  are  more  ef- 
fective. 

Solutions  of  the  acetate  and  diacetate  are  employed  as  injections 
and  washes  in  chronic  otorrhoea  and  vulvitis  of  children.    They 

*  When  liquor  plumbi  is  mentioned,  we  refer  to  the  strong  solution. 


LEAD    SALTS.  25I 

lessen  the  production  of  pus,  and  ease  pain,  by  virtue  of  their  as- 
tringency  and  their  soothing  qualities.  They  are  of  most  use  when 
the  acute  stage  has  just  subsided,  the  tissues  remaining  irritable 
and  painful.    In  the  later  stages  stronger  astringents  are  needed. 

Bland,  unirritating  plasters  made  of  lead  are  in  common  use. 

These  plasters,  and  lead  applications  generally,  are  sometimes 
objectionable,  owing  to  the  black  discolouration  they  produce  from 
the  formation  of  the  black  sulphide,  with  the  sulphuretted  hydrogen 
gas  evolved  by  the  decomposition  of  the  discharges. 

A  stout  plaster  often  relieves  pain  in  the  loins,  due  to  weakness. 
Burgundy  pitch  on  leather,  is  generally  used,  but  it  is  very  liable 
to  produce  a  crop  of  itching  papules,  which  may  spread  over  the 
greater  part  of  the  body,  while  lead  plaster,  though  somewhat  less 
adhesive,  is  comparatively  free  from  this  objection.  Plasters  some- 
times relieve  back  pains  due  to  uterine  disease,  or  piles. 

For  sweating  feet,  Hebra  employs  an  ointment  composed  of 
epual  parts  of  lead  plaster  and  linseed  oil  spread  on  linen,  and 
wre^ped  round  the  feet,  renewing  the  application  every  third  day 
for  nine  days. 

The  same  ointment  applied  on  ^oft  linen  twice  daily  is  sometimes 
invaluable  in  the  subacute  stage  of  eczema. 

In  ulceration  and  sloughing  of  the  cornea,  lead  washes  must  be 
avoided,  lest  a  white  compound  become  deposited  in  the  structures 
of  the  ulcer,  leaving  a  permanent  opacity. 

Mr.  Alfred  Aspland  recommends  the  local  application  of  white 
paint  for  bums.    He  claims  that  it  relieves  pain  in  two  minutes. 

Lead  injections  are  sometimes  employed  in  gonorrhoea,  gleet, 
and  leucorrhoea. 

Lead  may  be  absorbed  by  the  skin  in  quantity  sufficient  to 
produce  lead  poisoning,  entering  the  blood  probably  as  an  al- 
buminate, which  is  soluble  in  weak  acids  and  alkalies.  Lead 
poisoning  occurs  only  when  the  solutions  are  applied  continuously 
to  large  raw  surfaces;  moreover,  this  remote  possibility  should 
not  in  any  way  inhibit  the  use  of  lead  lotions. 

Insoluble  lead  salts  are  tasteless ;  the  soluble  have  a  sweetish 
acid  and  astringent  taste. 

The  soluble  preparations  are  astringent  to  the  mucous  mem- 
brane of  the  mouth,  and  combine  with  the  albuminous  substances 
they  meet  with  there. 

That  portion  of  the  soluble  compounds  of  lead,  which  escapes 
combination  with  albumen  in  the  mouth,  is  converted  into  an  al- 
buminate in  the  stomach. 
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The  soluble  lead  preparations  are  sometimes  used  in  haema- 
temesis,  and  have  been  recommended  to  check  pyrosis. 

Albuminate  of  lead  in  the  intestines  is  probably  speedily  decom- 
posed into  a  sulphide  of  lead,  an  insoluble  and  inert  compound. 
The  soluble  salts  act  powerfully  as  astringents  of  the  intestines, 
and  cause  constipation;  they  control  many  forms  of  diarrhcea, 
even  that  dependent  on  disease  of  the  lower  part  of  the  small  or 
even  of  the  large  intestine. 

The  effects  of  lead  on  the  parts  of  the  intestines  di^ant  from 
the  stomach  and  duodenum,  can  be  manifested  only  through  the 
nervous  system;  and  we  know  the  intimate  sympathy  existing 
between  the  different  parts  of  this  canal. 

In  summer  diarrhcea,  a  few  grains  of  the  acetate  with  a  small 
dose  of  morphia  is  a  sure  and  speedy  remedy. 

The  acetate  has  been  recommended  in  cholera,  especially  in  its 
early  stages.  In  the  purging  from  dysentery  and  typhoid  fever, 
and  from  tubercular  disease  of  the  intestines,  few  remedies  are  so 
useful.    The  acetate  should  then  be  combined  with  opium. 

It  increases  the  efficacy  of  a  starch  injection,  used  to  check 
various  forms  of  diarrhoea ;  and  it  may  be  used  for  a  similar  pur- 
pose as  a  suppository. 

In  large  doses,  the  acetate  acts  as  a  weak  irritant  poison,  but  the 
symptoms  it  produces  differ  from  those  of  other  irritants,  chiefly  by 
constipating  instead  of  purging. 

It  is  by  no  means  common  to  meet  with  a  case  of  acute  poison- 
ing with  lead  salts,  and  even  the  most  soluble  salts  rarely  cause 
death. 

Acute  poisoning  by  the  acetate  induces  the  following  symptoms : 
— Dry  burning  sensation  in  the  throat,  thirst,  vomiting,  colic  (the 
pain  of  which  is  generally  relieved  by  firm  pressure),  tenderness 
of  the  abdomen,  obstinate  constipation,  dark  slate-colour  motions 
from  the  presence  of  plumbic  sulphide,  great  prostration  of  strength, 
cramps  of  the  extremities,  cold  sweats,  giddiness,  numbness,  and 
even  paralysis  of  the  lower  limbs;  sometimes  coma;  and  high- 
coloured  scanty  urine.  In  one  case,  it  is  reported  that  in  less 
than  five  hours,  the  extensor  muscles  of  the  extremities  became 
paralyzed,  and  the  flexors  rigidly  contracted.  The  sub-acetate  is 
even  more  powerful  than  the  acetate.  The  carbonate  has  no  irri- 
tant action. 

The  treatment  of  acute  poisoning  is  to  promote  vomiting  by 
lukewarm  drinks,  to  give  sulphate  of  soda,  or  sulphate  of  mag- 
nesia, or  fresh  precipitated  sulphide  of  iron,  which  is  rarely  at 
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hand;    the  stomach-pump  should  be  used,  'and  milk,  with  white 
of  egg,  may  be  given  with  advantage. 

Small,  nay,  even  minute  quantities,  taken  for  a  long  time,  will 
produce  chronic  lead  poisoning,  which  may  occur  in  various  ways, 
owing  to  the  manifold  uses  of  lead  compounds.  Oxide  of  lead  is 
used  to  sweeten  wines,  the  soluble  salts  are  used  as  hair-dyes,  and 
wafers  are  often  coloured  with  red  lead.  In  grinding  the  car- 
bonate, the  basis  of  all  paints,  unless  great  care  is  taken,  the 
finer  particles  are  inhaled.  Snuff  is  sometimes  adulterated  with 
lead,  and  sufficient  may  be  snuffed  into  the  system  to  produce 
chronic  poisoning.  Dr.  Garrod  has  lately  narrated  an  instructive 
case  of  chronic  lead  poisoning,  through  the  decomposition  of  the 
leaden  envelope  of  a  packet  of  snuff.  Painters  become  poisoned 
by  eating  their  meals  with  unwashed  hands,  and  so  introducing 
lead  into  the  system.  Drinking-water  sometimes  becomes  con- 
taminated with  lead  dissolved  from  the  lining  of  tanks.  Certain 
conditions  of  the  water  either  favour  or  retard  the  solution  of  lead. 
Thus,  pure  water,  and  waters  containing  carbonic  acid,  carbonate 
of  lime,  and  sulphate  of  lime,  act  but  little  on  lead.  But,  on  the 
other  hand,  waters  containing  much  oxygen,  organic  matters, 
nitrites,  nitrates,  and  chlorides,  act  freely  on  this  metal.  Car- 
bonic acid  is  very  protective  of  lead;  it  crusts  the  metal  with 
an  insoluble  covering  of  carbonate,  and  protects  it  from  the  further 
action  of  the  water. 

A  very  small  quantity  of  lead  in  water  is  adequate  to  produce 
all  or  some  of  the  symptoms  of  lead  poisoning ;  even  one-fortieth 
to  one-fiftieth  of  a  grain  per  gallon.  But  there  appear  to  be  in- 
dividual differences  in  respect  to  the  action  of  lead,  some  persons 
becoming  sooner  affected  by  it  than  others,  differences  susceptible 
of  explanation,  as  will  be  shortly  shown.  Acetate  of  lead,  in  five- 
grain  doses,  may  be  given  for  weeks,  or  even  months,  without 
inducing  lead  poisoning,  as  has  been  abundantly  proved  at  the 
Brompton  Hospital,  where  the  acetate  is  largely  employed  to 
check  the  diarrhoea  of  consumption ;  yet  it  is  extremely  rare  to 
meet  with  any  lead  symptoms,  even  after  the  medicine  has  been 
continued  for  months. 

The  symptoms  indicative  of  chronic  lead  poisoning  are  briefly — 
constipation,  and  it  may  be,  impaired  digestion,  accompanied  with 
a  sweetish  taste.  A  blue  line  is  soon  observed  at  the  edges  of  the 
gums,  produced  by  the  sulphuretted  hydrogen,  developed  from  the 
tartar  of  the  teeth  penetrating  the  tissues  of  the  gums  and  uniting 
with  the  lead,  forming  a  black  sulphide,  consequently  the  blue  line 
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is  most  marked  in  persons  who  do  not  clean  their  teeth.  It  is  seen 
only  at  the  edge  of  the  gums,  where  they  come  in  contact  with  the 
teeth ;  where  the  teeth  are  absent,  the  blue  line  is  absent.  It  is 
first  observed  and.  is  always  most  marked  in  the  gums,  in  the 
neighbourhood  of  the  incisors.  This  blue  line  is  one  of  the  ear- 
liest indications  of  the  effect  of  lead,  and  is  one  of  the  slowest 
to  disappear.  Dr.  Garrod  says  this  blue  line  is  never  absent  if 
there  are  any  teeth,  and  that  it  may  extend  to  the  whole  gums, 
and  sometimes  it  is  observed  on  the  parts  of  the  lips  and  cheeks 
corresponding  to  the  gums.  The  nutrition  is  impaired,  the  skin 
becomes  very  sallow,  and  sooner  or  later,  severe  colic,  with  ob- 
stinate constipation,  and  sometimes  vomiting,  sets  in.  Colic  may 
occur  without  any  premonitory  signs.  In  lead  colic  the  abdominal 
walls  are  retracted,  and  very  rigid.  The  pain,  as  in  acute  lead 
poisoning,  is  mostly  eased,  though  it  is  sometimes  aggravated,  by 
firm  pressure. 

Frequent  and  often  severe  cramps  occur  in  the  calves,  sometimes 
in  the  uterus,  penis,  and  scrotum ;  and  sometimes  the  patient  is 
harrassed  with  pains  about  the  joints,  generally  of  the  extremities, 
increased  by  movement  or  wet  weather,  and  closely  simulating 
rheumatic  pains. 

Sometimes  paralysis  takes  place,  generally  affecting  the  upper 
extremities  and  the  extensors  of  the  arm. 

The  muscles  first  affected  are  those  supplied  by  the  mnsculo-spiral  nerves  (pos- 
terior interosseous)  in  the  forearm,  and  especially  the  extensor  communis  digitorum. 
The  supinator  longus  therefore  escapes.  The  supinator  longus  is  almost  always 
supplied  by  a  branch  from  the  musculo-sphal  nerve  before  it  divides  into  the 
posterior  interosseous  and  radial  nerve.  This  fact  often  enables  us  at  once  to 
discriminate  between  lead-poisoning  and  paralysis,  from  disease  of  the  musculo- 
spiral  nerve.  If  the  supinator  longus  is  paralysed,  this  fact  points  to  the  disease 
of  the  musculo-spiral  nerve,  and  then  the  paralysis  is  not  due  to  lead.  If  this 
muscle  is  not  paralysed,  this  fact  shows  that  the  disease  is  limited  to  the  pos- 
terior interosseous,  and  that  the  paralysis  is  probably  due  to  the  action  of  lead. 
The  condition  of  the  supinator  longtis  is  easily  tested  in  the  following  way.  Ex- 
tend the  paralysed  forearm  on  the  table,  with  the  radius  upwards,  then  press  down 
the  wrist  and  tell  the  patient  to  tiy  to  raise  it  from  the  table.  The  supinator 
longus,  if  not  paralysed  immediately  becomes  hard,  contracted,  and  stands  out 
prominently.    (Erb.) 

The  muscles  of  the  ball  of  the  thumb  waste  greatly,  and  in 
severer  cases,  the  deltoid,  and  even  the  muscles  of  the  neck  and 
trunk  are  similarly  affected.  Indeed,  in  the  worst  cases,  general 
paralysis  may  occur,,  with  wasting  of  the  muscles  of  the  whole 
body,  even  the  voice  becoming  weak.    The  paralysis  m9stly  affects 
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modon  only,  but  sometimes  there  is  also  loss  of  sensation,  and 
ultimately  great  loss  of  electric  excitability  in  the  muscles.  Epi- 
lepsy, delirium,  convulsions,  or  coma,  may  destroy  the  patient; 
but  death  from  chronic  lead  poisoning  is  uncommon. 

The  muscles  are  wasted,  greyish-red  or  whitish  and  tough,  with  considerable 
increase  of  the  insterstitial  connective  tisssue.  These  changes  are  similar  to 
those  which  occur  in  injury  to  nerves,  in  progressive  muscular  atrophy,  and  in 
spinal  paralysis  of  children. 

How  does  lead  produce  paralysis  ?  On  this  point  various  views  are  held.  Softie 
maintain  that  lead  directly  affects  the  muscles ;  others,  that  it  arrests  nutrition  by 
exciting  strong  contraction  of  the  blood-vessels  supplying  the  wasted  muscles. 
The  existence  of  the  *'  reaction  of  degeneration,"  as  tested  by  electricity,  shows 
that  the  affection  is  seated  either  in  the  nerves  or  in  the  spinal  cord ;  and  probably 
in  the  spinal  cord,  for  the  reaction  of  degeneration  and  atrophy  pursue  exactly  the 
same  course  as  in  the  spinal  paralysis  of  children. 

The  cramps  are  not  confined  to  the  muscles  of  the  extremities. 
The  intestines  are  also  affected,  sometimes  almost  throughout  their 
length,  but  generally  only  a  limited  extent  is  involved.  If  the 
finger  is  passed  up  the  rectum,  the  contractions  can  sometimes  be 
felt.  The  blood-vessels,  like  other  parts  of  the  body,  are  said  to 
be  subject  to  cramps. 

The  colic  is  generally  dependent  on  constipation ;  for  when  this 
is  set  right  the  colic  generally  disappears* 

The  influence  of  lead  on  the  urates  in  the  blood  is  most  singular. 
Dr.  Garrod,  in  his  remarkable  investigations  concerning  gout,  has 
elucidated  this  subject,  and  shown  the  intimate  connection  existing 
between  lead  poisoning  and  gout.  In  gout,  as  this  philosophical 
observer  has  shown,  the  urates,  probably  with  increased  formation, 
are  retained  in  the  blood.  In  gout,  especially  during  the  acute 
attacks,  scarcely  any  uric  acid  is  to  be  found  in  the  urine,  while  an 
abundant  quantity  is  detectable  in  the  blood.  The  urates  dissolved 
in  the  blood  manifest  special  affinity  for  particular  structures,  as 
the  cartilages,  bursas,  and  fibrous  tissues,  particularly  of  certain 
parts,  and  during  the  deposition  of  the  urates  in  the  joints,  acute 
inflammation  is  excited,  and  this  constitutes  gout.  (See  Col" 
chiciun.) 

Now,  lead  checks  the  separation  of  urates  from  the  blood  by  the 
kidneys,  diminishes  the  uric  acid  of  the  urine,  thus  greatly  aug* 
menting  that  of  the  blood,  and  thus  we  have  the  pathological 
condition  which  excites  the  gouty  inflammation.  Dr.  Garrod  has 
further  shown — and  his  experience  is  corroborated  by  all  who  have 
investigated  this  subject— that  gout  very  frequently  occurs  among 
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lead- workers,  and  that  gouty  patients  often  exhibit  the  character- 
istic blue  lead  line  on  their  gums. 

There,  too,  is  the  fact,  in  further  confirmation  of  Dr.  Garrod's 
discoveries,  that  if  to  a  gouty  person,  free  at  the  time  from  an 
acute  attack,  a  salt  of  lead  is  administered,  it  developes  acute 
gout,  with  its  accompanying  symptoms  of  severe  pain  and  high 
fever.  The  author  has  repeatedly  verified  this  fact,  first  pointed 
out  by  Dr.  Oarrod,  which  affords  an  explanation,  in  part  at  least, 
of  the  good  effects  of  iodide  of  potassium  on  gout,  since,  as  we 
have  shown  already,  this  salt  promotes  the  excretion  of  lead. 

Lead  is  used  for  a  variety  of  purposes,  but  chiefly  for  its  astrin- 
gent action  on  the  tissues,  as  in  profuse  discharges  of  the  mucous 
membrane,  from  the  lungs  in  bronchitis,  and  to  check  bleeding 
from  the  nose,  lungs,  kidneys  and  uterus. 

It  has  been  conjectured  that  lead  in  Bright's  disease  might  check 
the  escape  of  albumen  from  the  blood,  and,  therefore,  lessen  the 
the  amount  of  it  in  the  urine,  and  George  Lewald  has  published 
some  experiments  instituted  with  the  view  of  testing  this  point. 
He  does  not  mention  the  form  of  kidney  disease  his  patients  suf- 
fered from,  but  it  was  probably  the  pale,  flabby,  fatty  kind.  He 
observed  at  the  same  time  the  influence  of  the  lead  on  the  amount 
of  urine  voided.  These  experiments,  too  few  perhaps  to  decide 
the  question,  showed  that  lead  constantly  diminished  the  albumen 
of  the  urine,  though  only  to  a  very  small  extent,  namely,  to  about 
nine  or  ten  grains  to  the  twenty-four  hours.  The  diminution 
appeared  to  hold  no  relation  in  the  quantity  of  lead  administered. 
The  quantity  of  water  was  simultaneously  increased  on  an  average 
by  200  c.c.  in  the  twenty- four  hours.  Here  again,  the  increase 
held  no  proportion  to  the  quantity  of  lead  employed. 

Lead  has  been  found  in  the  lungs,  kidneys,  spleen,  liver,  and 
brain,  but  there  is  no  evidence  of  its  possessing  an  especial  affinity 
for  these  parts. 

M.  Paul,  who  has  investigated  the  influence  of  lead  poisoning  on 
the  foetus,  says  that  women  working  in  lead  factories  frequently 
abort;  and  that  the  father  may  cause  abortion,  even  when  the 
mother  is  not  a  lead-worker.  In  123  pregnancies,  seventy- three 
children  were  born  dead ;  and  of  these,  sixty-four  were  abortions, 
four  premature  births,  and  five  born  at  the  full  time.  Of  the  fifty 
born  alive,  twenty  died  the  first  year,  eight  the  second,  seven  the 
third ;  one  later;  and  only  fourteen  reached  the  age  of  ten. 

We  know  but  little  concerning  the  eliminination  of  lead.  Only 
a  little  lead  passes  off  with  the  urine :  iodide  of  potassium,  how- 
ever, increases  its  elimination. 
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It  is  a  further  question  whether  the  metal  is  separated  by  the 
kidneys  with  the  urine,  or  by  the  mucous  membrane  of  the  urinary 
tract  On  theoretical  grounds  it  is  difficult  to  imagine  how  metals, 
existing  in  the  body  as  albumfnate,  can  be  eliminated  with  a  non- 
albuminous  secretion ;  moreover,  after  the  administration  of  lead, 
as  after  that  of  iron  and  other  metals,  an  increased  quantity  of  the 
metal  is  detectable  in  the  urine;  an  increased  amount  of  mucus  too 
simultaneously  with  signs  of  irritation  of  the  lining  membrane  of 
the  bladder,  even  to  the  extent  of  inducing  a  catarrhal  condition  ; 
whence  it  has  been  inferred  that  the  metal  is  separated  with  the 
mucus  secreted  by  the  mucous  membrane. 


NITRATE  OF  SILVER,  OXIDE  OF  SILVER. 

The  soluble  preparation  of  silver,  when  painted  on  the  skin, 
colours  it  first  an  opaque  white,  which  changes  gradually  to 
brown  and  black.  The  application  of  a  strong  solution  will  pro- 
duce vesication.  Nitrate  of  silver  is  sometimes  applied  as  a 
destructive  caustic  to  warts  and  other  excresences,  but  its  action 
being  too  superficial  it  is  useless  for  this  purpose. 

Applied  to  the  abraded  skin  or  to  sores,  the  soluble  silver  salts 
form  an  albuminate  which  coats  the  surface  with  a  thin  layer  and 
protects  the  tissue  beneath  from  the  irritation  of  the  air.  The 
nitrate  of  silver  acts  as  a  powerful  excitant  of  the  tissues  and  de- 
stroys them,  but  only  very  superficially.  It  is  frequently  applied  to 
induce  healthier  growth  in  unhealthy  and  unclean  ulcers,  giving 
much  smarting  pain,  which  however,  soon  passes  away. 

Like  most  other  soluble  metallic  preparations,  the  nitrate  causes 
condensation  of  the  tissues  as  well  as  contraction  of  the  blood-ves- 
sels, on  which  account  it  is  used  to  stay  haemorrhage;  being  liable, 
however,  to  excite  much  inflammation  and  pain,  other  blander 
astringents  should  first  be  tried.  Sometimes  it  is  used  to  check 
the  bleeding  from  leech-bites  by  touching  them  with  a  stick  of 
nitrate  of  silver. 

Nitrate  of  silver  will  prevent  the  pitting  of  small-pox,  if  each 

vesicle  is  opened  as  soon  as  formed,  and  the  raw  surface  beneath 

touched  with  a  solution  of  the  salt.    Dr.  F.  Bowen  has  recorded  an 

instructive  case  showing  the  efficacy  of  this  treatment.    He  treated 

the  vesicles  on  one  side  of  the  face  and  neck  in  the  way  described 

leaving  untouched  the  vesicles  on  the  opposite  side,  with  the  result 

s 
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that  on  recovery  the  untreated  side  was  deeply  pitted,  while  the 
opposite  side  remained  smooth  and  scarless.  Dr.  Bowen,  who  has 
devoted  much  attention  to  this  subject,  states  that  a  nurse  can 
easily  carry  out  the  process.  At  an  early  stage  of  the  eruption,  at 
the  latest  on  the  fourth  or  fifth  day,  he  punctures  the  vesicles  with 
a  fine  needle  dipped  in  a  solution  containing  twenty  grains  of 
nitrate  of  silver  to  an  ounce  of  water.  Mr.  Higginbottom  finds  it 
unnecessary  to  puncture  the  vesicles,  and  says  it  is  enough  to  paint 
the  skin  in  the  manner  recommended  by  him  in  erysipelas,  which 
subdues  inflammation  and  prevents  suppuration. 

Bed-sores  are  best  prevented  by  painting  the  threatened  but  un- 
broken skin,  as  soon  as  it  becomes  red,  with  a  solution  of  nitrate  of 
silver  (20  grains  to  an  ounce),  with  the  effect  of  dispersing  the 
redness,  hardening  the  skin,  and  preventing  the  bed-sore,  unless, 
as  in  the  case  of  paralysis,  there  is  a  great  proneness  to  this  lesion. 

That  species  of  boil  which,  beginning  first  as  a  papule,  matu- 
rates into  a  pustule,  and  inflames  and  extends  till  a  large  dead 
core  is  produced,  may,  it  is  said,  be  arrested  in  its  early  pustular 
stage,  by  painting  it  over  at  its  very  commencement  with  a  strong 
solution  of  nitrate  of  silver.  I  have  had  no  experience  of  this 
method;  but  of  the  beneficial  influence  of  collodion  on  similar 
boils,  to  be  mentioned  in  another  place,  I  can  speak  with  great 
confidence. 

Nitrate  of  silver  will  arrest  herpes  labialis  and  the  vesication  of 
shingles,  if  the  warning  patch  of  erythema  is  painted  over,  before, 
or  as  soon  as  the  vesicles  begin  to  form. 

We  sometimes  meet  with  a  patient  with  a  patch  of  lichen,  the 
size  of  the  palm  of  the  hand,  affecting  almost  any  part  of  the  body, 
the  irritation  from  this  patch  being  sometimes  so  excessive  as  even 
to  break  the  sleep,  and  injure  the  health.  The  painting  the  patch 
with  the  nitrous  ether  solution  of  silver  every  day,  or  second  day^ 
as  the  itching  may  require,  will  generally  cure  this  affection. 

Limited  patches  of  eczema  are  sometimes  benefitted  in  the  same 
way.  Nitrate  of  silver  proves  most  serviceable  after  the  weeping 
stage. 

The  occasional  application  of  nitrate  of  silver  or  sulphate  of 
copper,  is  serviceable  in  psoriasis  of  the  tongue  and  mucous  mem- 
brane of  the  mouth ;  but  if  it  depends  on  syphilis,  mercurial  ap- 
plications are  best.  A  weak  solution  of  nitrate  of  silver,  gradually 
strengthened,  is  stated  to  be  useful  in  the  superficial  kinds  of  lupus. 

Higginbottom  very  strongly  recommends  the  local  application  of 
nitrate  of  silver  in  erysipelas.    No  agent,  he  says,  is  so  safe  or  so 
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efficacious  in  subduing  external  inflammations ;  but  he  points  out 
that  the  success  of  this  treatment  depends  entirely  on  the  manner 
of  conducting  it.  He  directs  the  skin  to  be  well  washed  with  soap 
and  water;  then  with  simple  water;  then  to  be  wiped  quite  dry; 
next,  a  solution  of  four  scruples  of  the  brittle  stick  of  nitrate  of 
silver,  in  four  drachms  of  water,  is  to  be  applied  two  or  three 
times  to  the  inflamed  surface,  extending  two  or  three  inches  be- 
yond it. 

Nitrate  of  silver  often  cures  the  intolerable  itching  of  pruritus 
pudendi.  A  large  camel-hair  brush,  saturated  in  a  solution  con- 
taining from  two  to  five  grains  to  the  ounce,  should  be  painted 
three  or  four  times  a  day  over  the  vulva,  and  be  thrust  up  to  the 
OS  uteri.  A  stronger  solution  used  less  frequently  will  not  answer 
so  well. 

A  weak  solution  of  nitrate  of  silver  often  relieves  pruritus  ani. 

Pruritus  cutaneous  of  the  meatus  auditorius,  occurring  without 
any  eruption,  should  be  treated  by  the  application  of  a  strong 
solution  of  nitrate  of  silver,  carefully  avoiding  the  membrana 
tympani.  If  the  itching  arises  from  undue  dryness  of  the  ear, 
from  deficient  secretion  of  wax,  almond  oil  or  glycerine  should 
first  be  tried. 

When  used  as  an  outward  application,  nitrous  ether  is  by  far  the 
best  solvent  of  nitrate  of  silver,  for,  by  dissolving  the  fatty  matters 
of  the  skin,  this  solution  forms  a  uniform  layer  over  the  surface, 
unlike  a  watery  one,  which  runs  into  drops,  leaving  the  inter. 
mediate  skin  dry.  This  solution  is  not  available  in  erysipelas, 
as  nitrous  ether  will  not  dissolve  the  quantity  of  silver  required. 
It  is  important  to  bear  in  mind  that  a  nitrous  ether  solution  acts 
much  more  strongly,  than  an  aqueous  solution  of  corresponding 
strength.  The  ether  solution  must,  therefore,  be  made  weaker, 
five  to  ten  grains  to  the  ounce  being  generally  strong  enough. 
Five  grains  to  the  ounce  is  sufficiently  strong  for  threatened  bed  - 
sore,  a  stronger  solution  often  blistering,  particularly  on  applying' 
several  coats. 

Solutions  of  nitrate  of  silver  are  used  to  blacken  the  hair  of  the 
head.  The  hair  is  first  washed  with  the  solution  of  nitrate  of  sil- 
ver, and  then  a  comb,  dipped  into  a  solution  of  sulphide  of  potas- 
sium, is  passed  through  it ;  a  process  resulting  in  the  production 
of  a  dull,  lustreless,  ghastly,  black-bluish  colour. 

In  obstinate  tinea  tarsi,  the  solid  nitrate  of  silver  stick  is  some- 
times passed  over  the  edges  of  the  eyelids,  first  removing  the 
eyelashes  and  the  scabs. 

S2 
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In  conjunctivitis,  a  few  drops  of  a  solution  of  nitrate  of  silver, 
varying  in  strength,  is  inserted  with  the  aid  of  a  quill  several  times 
a  day  into  the  eye,  exciting  in  the  membrane  a  healthier  inflamma- 
tion, which  soon  subsides. 

The  nitrate  may  be  applied  to  ulcers  of  the  mouth.  When 
a  milder  application  than  the  ordinary  caustic  is  required,  it  is 
convenient  to  use  the  sticks  composed  of  equal  parts  of  nitrate 
of  silver  and  nitrate  of  potash. 

The  soluble  salts  have  an  astringent  metallic  taste. 

In  the  early  stages  of  inflammation  of  the  throat,  when  the  in- 
flammation is  superficial,  and  there  is  only  a  little  swelling,  the 
application  of  a  strong  solution,  or  of  the  solid  stick  of  nitrate  of 
silver,  subdues  and  sometimes  even  extinguishes  the  inflammation. 

In  chronic  sore  throats,  when  the  tissues  are  relaxed  and  covered 
with  pus,  solutions  of  the  nitrate  are  serviceable,  but  the  author 
does  not  think  they  are  superior  in  any  way  to  strong  astringent 
and  unirritating  applications.  Even  ulcers  are  best  treated  by  the 
glycerine  of  tannin ;  but  if  in  a  sloughing  and  unhealthy  condition, 
then  the  irritant  nitrate  must  be  preferred.  The  nitrate  of  silver  is 
also  applied  with  doubtful  benefit  in  diphtheria.  Most  authorities 
are  agreed  that  the  application  should  be  limited  to  the  inflamed 
patches;  for  if  applied  beyond  their  area,  it  excites  an  extension 
of  the  inflammation,  on  which  the  false  membrane  may  readily  im- 
plant itself. 

Nitrate  of  silver,  in  powder  or  solution,  is  sometimes  applied  by 
means  of  a  probang,  brush,  or  sponge,  to  the  chronically  inflamed 
larynx,  as  in  phthisis ;  or  solutions  of  nitrate  of  silver,  in  the  pro- 
portion of  gr.  ^  to  gr.  v.,  to  the  ounce  of  water,  may  be  brought  to 
bear  on  the  pharynx  and  larynx  by  the  spray-producer. 

Dr.  Horace  Green,  injects  a  solution  of  nitrate  of  silver  into  the 
trachea  in  asthma,  bronchitis,  and  phthisis,  after  deadening  the 
sensibility  of  the  glottis,  by  applying  to  it  for  one  or  two  weeks 
a  solution  of  nitrate  of  silver.  He  passes  a  No.  lo  or  12  catheter, 
which  produces  only  a  sensation  of  warmth,  through  the  rima 
glottidis,  down  even  to  the  bifurcation  of  the  trachea,  and  in- 
jects the  solution.  The  late  Dr.  Hughes  Bennett,  who  endorsed 
this  treatment,  injected  either  two  drachms  of  a  solution  contain- 
ing half  a  drachm  of  nitrate  of  silver,  to  an  ounce  of  water,  or 
even  half  an  ounce  of  a  solution  consisting  of  forty  grains  of 
nitrate  of  silver,  to  an  ounce  of  water.  While  introducing  the 
catheter,  the  head  is  thrown  back,  and  the  tongue  drawn  for- 
ward, when  the  instrument  glides  along  the  laryngeal  surface  of 
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the  epiglottis,  which  is  nearly  insensible,  through  the  rima  glottidis 
itself. 

Sponging  out  the  throat  with  a  solution  of  nitrate  of  silver,  greatly 
diminishes  the  violence  and  frequency  of  the  paroxysm  in  whoop- 
ing-cough, renders  the  cough  but  half  as  frequent,  makes  the  fits 
much  less  severe,  and  enables  a  child  harassed  with  broken  sleep 
to  obtain  a  good  night's  rest  But  there  is  a  formidable  drawback 
to  this  treatment ;  for  the  application  generally  produces,  especi- 
ally with  very  young  children,  so  violent  an  attack  of  coughing, 
as  to  excite  fears  lest  suffocation  should  ensue.  Instead  of  spong- 
ing the  throat,  the  nitrate  of  silver  may  be  applied  in  the  form  of 
spray  by  the  atomizer.  Very  young  children,  however,  cannot 
be  induced  to  open  their  mouths,  and  allow  the  inhalation  of  the 
spray;  hence  its  use  is  restricted  to  children  more  than  two  or 
three  years  old.  These  applications,  being  apt  to  excite  retching, 
should  be  employed  when  the  stomach  is  empty. 

Any  part  of  the  salt  having  escaped  conversion  in  the  mouth  is 
changed  into  an  albuminate  when  it  enters  the  stomach ;  and  if 
sufficient  albumen  is  not  present  to  effect  this,  the  salt  attacks  the 
mucous  membrane,  and  excites  active  inflammation.  The  best 
antidote  for  a  poisonous  dose  is  common  salt,  a  fact  useful  to  bear 
in  mind,  if,  as  sometimes  happens,  the  solid  stick  of  nitrate  breaks 
off  and  is  swallowed. 

Nitrate  of  silver  acts  as  an  irritant  in  the  stomach,  and  may  be 
used  in  precisely  the  same  class  of  cases  for  which  arsenic  is  ap- 
plicable. It  often  checks  the  pain  and  vomiting  of  chronic  inflam- 
mation, of  chronic  ulcer,  and  even  of  cancer  of  this  organ.  It 
should  not  be  given  in  the  form  of  a  pill,  but  in  solution. 

The  nitrate  acts  as  an  astringent  in  the  intestines,  and,  in  com- 
mon with  several  other  metallic  preparations,  may  be  used  in  diar- 
rhoea, both  of  the  acute  and  chronic  kind. 

Peptones  readily  dissolve  the  nitrate,  and  the  solution  does  not 
coagulate  albumen.  Probably  it  enters  the  blood  in  this  form  and 
collects  in  the  red  corpuscles  as  other  metals  tend  to  do,  if  not 
speedily  deposited  in  the  organs  or  separated  by  the  secretions. 
These  salts,  being  absorbed,  are  supposed  to  be  astringent  to  the 
tissues  to  which  they  are  conveyed,  but  this  is  a  doubtful  supposi- 
tion, and  they  are  never  used  to  check  either  bleeding  or  secretion 
from  the  distant  organs  of  the  body. 

In  poisonous  doses  nitrate  of  silver  excites  in  animals  convulsions 
and  paralysis,  probably  central  in  origin ;  the  convulsions,  being 
very  similar  to  those  produced  by  strychnia,  are  excited  by  the 
least  peripheral  irritation. 
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Chronic  poisoning'  by  nitrate  of  silver  produces  general  fatty  de- 
generation, especially  of  the  kidneys,  liver,  and  heart. 

Both  the  oxide  and  nitrate  are  employed  in  chorea  and  epilepsy, 
apparently  with  occasional  benefit.  The  oxide  has  been  given  to 
check  profuse  sweating.  If  administered  too  long,  these  sub- 
stances, in  some  form,  probably  as  the  reduced  metal,  are  de- 
posited in  the  deeper  parts  of  the  skin,  and  most  abundantly  where 
the  skin  is  finest  and  most  vascular ;  but,  once  deposited^  the  metal 
remains  as  a  permanent  discoloration,  of  a  deep  leaden  hue,  either 
by  time  or  treatment  irremovable,  unless  it  should  prove  true  that 
large  doses  of  iodide  of  potassium,  as  has  been  lately  stated, 
will  wash  out  this  stain.  Silver  appears  to  be  chiefly  eliminated 
by  the  intestines  and  bile,  very  little  escaping  by  the  urine. 

The  nitrate,  in  solutions  of  various  strength,  is  used  as  an  injec- 
tion in  gonorrhoea.  Some  advocate  a  very  strong  solution  (twenty 
grains  to  the  ounce),  averring  that  in  many  instances  the  disease 
may  at  once  be  cut  short  by  it ;  others  prefer  a  much  weaker  solu- 
tion of  one  or  two  grains  to  the  ounce  of  water,  repeating  the  injec- 
tion several  times  a  day. 

A  solution  of  glycerine  of  tannin,  half  the  strength  of  the  phar- 
macopoeial  preparation,  is,  I  believe,  a  better  injection  for  both 
gonorrhoea  and  gleet,  than  nitrate  of  silver. 


MERCURY  AND  ITS  PREPARATIONS. 

The  salts  of  mercury  possess  very  various  physical  as  well  as  chem- 
ical properties ;  but  as  in  every  instance  their  effect  on  the  system 
is  well-nigh  the  same,  probably  all  mercury  compounds  ultimately 
assume  the  same  form  in  the  blood. 

The  nitrates  of  the  oxide  and  suboxide  are  escharotic ;  but  much 
of  this  action  is  due  to  the  free  nitric  acid  of  the  salt.  They  are 
used  to  remove  warts,  condylomata,  and  other  slight  excrescences. 
Mercurial  applications  will  completely  allay  the  annoying  itching  of 
certain  skin  affections.  Solutions  of  bichloride,  black-wash,  yel- 
low-wash, or  mercurial  ointment,  may  each  prove  useful,  but  the 
application  must  be  a  strong  one.  Trousseau  highly  recommends 
bathing  the  part  with  a  solution  of  about  twelve  grains  of  bichlo- 
ride in  a  pint  of  very  warm  water.  After  much  experience  of  these 
applications,  I  believe  that  far  the  best  applicaUcn  is  an  ointment. 
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composed  of  a  drachm  of  calomel  to  an  ounce  of  lard;  but  this  oint- 
ment, in  common  with  other  mercurial  applications,  is  not  useful  in 
all  kinds  of  itching ;  for  instance,  it  is  unavailing-  in  the  irritation 
of  urticaria. 

Calomel  ointment  often  immediately  removes  the  itching  of  pru- 
ritus ani.  This  irritation  may  be  due  to  rashes,  as  psoriasis,  lichen 
or  eczema,  or  no  eruption  may  be  visible,  yet  the  ointment  will 
prove  equally  efficacious.  Sometimes  the  itching  is  felt  along  the 
raph^  between  the  anus  and  scrotum,  and  may  be  due  to  little 
round  spots  looking  like  psoriasis,  with  the  scales  washed  off.  This 
form  also  yields  to  the  ointment.  This  application  is  less  fre- 
quently useful  in  pruritus  pudendi.  In  obstinate  cases  of  pruritus 
ani  and  pruritus  pudendi,  blisters  to  the  thighs,  or  the  application 
of  a  few  leeches,  sometimes  afford  relief. 

The  ointment  in  many  instances  improves  the  rashes  themselves, 
but  this  is  in  some  measure  due  to  the  cessation  of  the  scratching, 
on  the  disappearance  of  the  itching. 

Sometimes  a  little  scabbiness  of  the  head,  looking  like  mild 
«czema,  occurs  in  children,  accompanied  by  a  degree  of  itching, 
sufficient  to  prevent  sleep,  and  to  cause  constant  restlessness.  The 
calomel  ointment  speedily  appeases  this  irritation. 

The  inunction  with  calomel  ointment,  allays  the  distressing  itch- 
ing of  the  scalp  sometimes  accompanying  pityriasis.  It  may  be 
profitably  added  to  other  ointments  used  for  the  removal  of  pity- 
riasis, as  oxide  of  mercury  or  of  tar. 

It  may  be  objected  that  so  strong  an  application  of  mercury, 
especially  when  applied  to  soft  and  absorbing  parts,  as  the  inner 
surface  of  the,  vulva,  and  the  skin  around  the  anus,  must  surely 
produce  salivation.  No  doubt  care  should  be  exercised,  and  no 
more  ointment  used  than  is  needed.  Yet  the  risk  of  salivation 
seems  to  be  extremely  slight ;  for,  with  a  very  large  experience 
of  the  ointment,  I  have  never  seen  salivation  produced  by  it.  Pro- 
perly applied,  a  very  small  piece  of  ointment  is  generally  sufficient 
to  allay  the  irritation  at  once,  and  even  to  remove  it  altogether  in 
a  few  days,  although  it  is  very  apt,  after  a  variable  time,  to  return, 
when  it  again  yields  to  a  renewed  employment  of  the  unguent.  Its 
grateful  effects  are  often  almost  instantaneous,  though  sometimes 
it  takes  a  few  days  to  give  ease.  Having  many  times  seen  it 
succeed  when  other  remedies  have  entirely  failed,  I  am  convinced 
of  the  value  of  this  application  in  these  harassing  and  perverse 
diseases. 

The  white  precipitate,  or  nitrate  of  mercury  ointment,  or  cor- 
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rosive-sublimate  wash,  will  destroy  the  various  kinds  of  lice  and 
their  nits,  which  infest  different  parts  of  the  body.  For  lice  on  the 
pubes,  it  is  necessary  to  apply  the  ointment  or  lotion  to  the  scro- 
tum, hair  on  the  perinaeum,  and  around  the  anus.  The  nits  can  be 
dislodged  by  washing  the  hairs  with  spirits  of  wine,  which  dissolves 
the  gluey  matter  so  strongly  attaching  the  nit  to  the  hair.  The 
body-louse  may  be  killed  by  the  essential  oils,  as  the  oil  of  rose- 
mary, or  by  powdered  pyrethrum,  or  by  an  ointment  of  staphi- 
sagria.  Through  the  groundless  fear  of  inducing  salivation,  some 
prefer  these  to  mercurial  applications.  The  under  linen  should  be 
boiled  to  destroy  any  hidden  lice. 

The  irritant  ointments  of  mercury  are  useful  in  that  obstinate 
and  disfiguring  affection,  tinea  ciliaris.  The  eyelashes  should  be 
cut  short,  and  the  ointment,  either  of  nitrate  or  oxide  of  mercury, 
applied  night  and  morning,  picking  off  the  scabs  before  each  dres- 
sing. It  is  a  common  practice  to  dilute  the  unguentum  hydrargyri 
nitratis  with  from  four  to  six  parts  of  simple  ointment,  whether 
used  for  rashes  or  tinea  ciliaris,  but  in  many  instances  the  undiluted 
ointment  is  best,  and  it  seldom  requires  to  be  reduced  more  than 
half  the  ofBcinal  strength,  for  the  failure  of  the  ointment  in  eczema, 
psoriasis,  lichen,  tinea  ciliaris,  is  often  due  to  its  employment  in  too 
weak  a  form.  Mr.  Hutchinson,  and  others,  assert  that  epilation 
ensures  the  speediest  cure.  Should  these  stimulating  applications 
fail,  others  more  powerful  should  be  tried,  as  nitrate  of  silver,  or 
sulphate  of  copper,  the  last-named  salt  being  preferable,  as  it  gives 
less  pain. 

Patches  of  obstinate  lichen  and  psoriasis,  especially  of  the  hands, 
even  when  not  syphilitic,  will  sometimes  yield  to  mercury  ointment 
when  milder  treatment  fails.  The  calomel  and  nitrate  of  mercury 
ointment  may  be  mixed,  and  the  addition  of  tar  ointment  some- 
times increases  the  efficacy  of  this  combination. 

Citrine  ointment  is  also  very  useful  in  some  cases  of  eczema,  even 
in  the  weeping  stage,  if  there  is  but  little  inflammation,  but  it  is 
especially  useful  in  the  stage  of  desquamation  when  the  skin  has 
healed.  It  is  markedly  serviceable  when  eczema  affects  the  hairy 
parts  of  the  face,  often  curing  this  obstinate  form  when  other  reme- 
dies have  been  tried  in  vain,  and  even  when  it  fails  to  cure,  it  gene- 
rally in  great  part  subdues  the  disease.  The  same  ointment  is 
very  beneficial  too  in  pityriasis  of  the  hairy  parts  of  the  face.  In 
both  eczema  and  pityriasis  it  is  better  to  mix  it  with  tar  ointment, 
though  this  combination  is  sometimes  more  irritating  than  the 
simple  citrine  ointment;   not  unfrequently  this  mixture  cannot  be 
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borne,  whilst  the  citrine  ointment,  pure  or  diluted,  proves  very 
useful. 

In  the  early  stages  of  acne,  a  lotion  composed  of  corrosive  subli- 
mate, one  part;  alcohol,  enough  to  dissolve  it;  water,  100  parts,  is 
said  to  be  of  use.  A  teaspoonful  is  to  be  added  to  a  quarter  of  a 
pint  of  water,  and  the  face  sponged  with  the  lotion  night  and  morn- 
ing. The  bichloride  lotion,  after  a  time,  produces  a  "scaliness 
and  hardness  of  the  cuticle." 

Bichloride  of  mercury,  one  of  the  best  parasiticides,  is  useful  in 
favus,  tinea  sycosis,  tinea  tonsurans,  eczema  marginatum,  and 
pityriasis  versicolor  (chloasma).  A  lotion  containing  two  grains 
of  bichloride  to  an  ounce  of  water  is  generally  sufficiently  strong. 
In  favus  and  tinea  sycosis,  and  tinea  tonsurans,  the  lotion  should 
be  applied  after  each  epilation,  and  should  be  continued  for  some 
time  after  epilation  is  discontinued.  This  treatment  is  highly 
spoken  of  by  McCall  Anderson. 

It  is  taught,  on  high  authority,  that  the  application  of  mercury 
ointment  in  paronychia  is  very  useful,  repeated  for  ten  minutes 
every  hour,  applying  poultices  at  other  times.  Dr.  Scott  and 
Mr.  McCormac  both  report  several  striking  cases  of  cures  by 
dusting  nitrate  of  lead  on  the  diseased  tissues  night  and  morning. 

Mercurial  preparations  are  used  as  local  applications  in  chronic 
inflammation;  for  instance,  Scott's  ointment  is  often  employed  in 
chronic  inflammation  of  the  knee-joint.  Mr.  John  Marshall  has 
recently  introduced  a  new  mercurial  preparation,  oleate  of  mer- 
cury, varying  in  strength  according  to  the  needs  of  the  case,  and 
variously  combined  with  other  remedies.  Mr.  Marshall's  paper  is 
so  practical  and  valuable,  and  so  insusceptible  of  condensation  or 
abridgment  that  we  have  deemed  it  best  to  reproduce  the  larger 
portion  of  it.  These  preparations,  he  says,  "are  cleanly  and 
economical,  and  have  a  much  greater  diffusibility  or  penetrating 
power  than  the  old  mercurial  ointments,  for  they  are  absorbed  by 
the  skin  with  remarkable  facility,  and  manifest  the  remedial  effects 
with  great  promptitude." 

*' They  should  not  be  rubbed  in  like  ordinary  liniments  or  embrocations,  but 
shoold  be  merely  applied  with  a  brushy  or  be  spread  lightly  over  the  part  with  one 
finger  ,•  otherwise  they  may  cause  cutaneous  irritation,  or  even  produce  a  few  pus- 
tules on  the  skin,  especially  in  certain  persons.  The  result  may,  however,  be  ob- 
viated by  the  addition  of  a  small  quantity  of  olive  oil,  or  purified  lard,  according  as 
an  oleaginous  or  an  unctuous  preparation  is  required.  Any  of  these  forms  may  be 
scented  by  the  addition  of  essential  oils. 

*'  In  employing  these  mercurial  solutions  for  combating  persistent  inflammation 


266  MERCURY. 

of  joints,  I  soon  found  that  the  addition  of  morphia  was  of  veiy  great  advantage. 
For  this  purpose  the  simple  alkaloid  must  be  used,  as  neither  the  hydrochlorate, 
the  acetate,  nor  the  meconate,  is  soluble  in  oleic  acid.  For  every  drachm  of  the 
solution  of  oleate  of  mercury  in  oleic  acid,  one  grain  of  morphia  may  be  added. 
Being,  as  well  as  the  mercury,  completely  dissolved,  it  quite  as  rapidly  penetrates 
the  skin,  comes  quickly  into  contact  with  the  extremities  of  the  nerves,  and  thus, 
even  within  a  few  minutes,  acts  upon  them  at  their  most  sensitive  points,  and 
speedily  produces  a  soothing  effect. 

The  oleates  of  mercury  and  morphia,  thus  united  in  one  preparation,  represent, 
as  it  were,  a  liniment,  ointment,  or  plaster  of  mercury  and  opium ;  but  they  are 
far  more  elegant,  economical,  and  efficacious.  As  a  rule,  according  to  the  size  of 
the  part  affected,  from  ten  to  thirty  drops  are  sufficient  for  one  application.  This 
should  be  repeated  twice  daily  for  four  or  five  days,  then  at  night  only  for  four  or 
five  other  days,  and  afterwards  every  other  day  until  a  cure  is  obtained.  The 
morphia  immediately  begins  to  relieve  pain,  allays  the  nervous  irritation,  and  con- 
sequent vascular  turgescence ;  and  thus  arrests  the  progress  or  '  persistence  *  of 
the  inflammatory  process ;  whilst  the  mercury  probably  promotes  the  death  and 
degeneration  of  the  morbid  products,  and  so  facilitates  their  subsequent  removal 
by  absorption.  Unless  used  in  excessive  quantity,  the  oleate  of  mercury  does  not 
salivate,  or  produce  any  marked  constitutional  disorder." 

Mr.  Marshall  says  "  their  applicability  and  utility  appear  to  me 
to  be  almost  co-extensive  with  the  occurrence  of  '  persistent  *  or 
chronic  inflammations,  provided  only  that  the  seat  of  the  disease 
be  in,  or  sufficiently  near  to,  the  skin." 

"  I  may  first  mention  that  not  only  in  persistent  articular  inflammation,  but  also 
in  simple  synovitis,  these  remedies  rapidly  relieve  the  tenderness  and  pain,  and 
promote  the  absorption  of  the  fluid  effused  into  a  joint.  They  are  also  of  decided 
benefit  in  the  rheumatic,  the  arthritic,  and  the  mixed  forms  of  joint  disease ; '  but 
in  these  they  do  not,  of  course,  supersede  the  necessity  for  general  treatment.  In 
inflammation  of  the  mammary  gland,  occurring  during  or  after  lactation,  or  alto- 
gether independently  of  that  secreting  process,  their  efficacy  is  unequivocal ;  for  I 
have  seen,  not  only  the  induration  left  after  previous  abscesses  speedily  disappear 
under  their  use,  but  a  tendency  to  recurrent  suppuration  in  the  site  of  old  ab- 
scesses, and  the  threatened  formation  of  new  ones,  entirely  controlled  and  arrested. 
I  have  also  seen  a  threatened  abscess  in  the  perinaeum  from  inflammation  of  one 
of  Cowper*s  glands,  and  likewise  the  troublesome  indurations  left  after  ordinary 
perinaeal  abscess,  rapidly  disappear  on  the  use  of  these  preparations.  In  obstinate 
and  painful  tonsillitis,  in  epididymitis,  in  periostitis,  and  in  inflammation  with 
imminent  or  actual  suppuration  in  or  around  lymphatic  glands,  I  have  similarly 
employed  them  with  decided  advantage.  In  hydrocele  they  have  not  appeared  to 
be  useful.  I  have  used  equal  parts  of  the  20  per  cent,  ointment  and  purified  lard 
applied  outside  the  eyelid,  with  success,  in  hordeolum,  and  in  palpebral  conjunc- 
tivitis. 

**  In  many  cutaneous  affections  the  oleate  of  mercury  solutions,  without  mor> 
phia,  form  elegant  and  powerfiil  remedies.  It  was  in  a  case  of  obstinate  sycosis 
menti  that  I  first  used,  and  with  excellent  results,  an  etherial  solution  of  the  per- 
chloride  of  mercury  mixed  with  oleic  acid ;  but  I  now  much  prefer,  as  equally 
efficacious,  and  far  less  irritating,  the  5  per  cent»  solution  of  oleate  of  mercoxy  in 
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oleic  acid,  with  the  addition  of  an  eighth  part  of  ether.  (Dr.  Alder  Smith  employs 
a  10  per  cent,  solution).  This,  when  applied  to  the  skin  with  a  camel-hair  pencil, 
is  a  most  difflaent  and  penetrating  remedy.  It  enters  the  hair-follicles  and  the 
sebaceous  glands,  penetrates  the  hairs  themselves,  and  carries  everywhere  with  it 
its  powerful  metallic  constituent.  Besides  sycosis,  it  will  cure  chloasma  and  the 
various  forms  of  tinea ;  it  is  useful  in  porrigo,  and  in  pruritis  ani  et  pudendi ;  but  I 
have  not  found  it  serviceable  in  non-specific  psoriasis,  or  in  eczema.  The  solution 
of  oleate  of  mercury  destroys  pediculi  immediately ;  and,  owing  to  its  singular 
power  of  permeation,  simultaneously  kills  the  ova— a  result  not  always  certain 
when  ointments  containing  undissolved  mercury  are  used. 

**  Again,  in  many  of  these  syphilitic  affections,  for  the  cure  of  which  mercury  is 
applicable,  the  oleate  of  mercury  preparations  offer  some  advantages.  Thus,  in 
congenital  syphilis,  a  piece  of  the  20  per  cent,  ointment,  about  the  size  of  a  pea  or 
bean,  placed  in  the  child's  axillae  night  and  morning  for  five  or  six  days,  rapidly 
and  easily,  and  without  any  sign  of  uncleanliness,  produces  constitutional  effects. 
Even  in  the  adult  this  mode  of  introducing  mercury  into  the  system,  either  for  the 
cure  of  syphilis  or  other  disease,  may  often  be  preferable  to,  and  less  troublesome 
than,  the  bath,  and  it  certainly  gets  rid  of  the  objections  to  the  ordinary  mode  of 
inunction.  As  a  topical  remedy  for  certain  local  manifestations  of  syphilis,  such 
as  the  non-ulcerated  forms  of  syphiloderma,  especially  when  these  disfigure  the 
head,  face,  neck,  oc  hands,  the  10  per  cent,  solution  is  a  most  valuable  adjunct  to 
other  treatment,  the  spots  rapidly  disappearing  under  its  use.  This,  or  the  20  per 
cent,  preparation,  diluted  with  equal  parts  of  purified  lard,  may  also  be  applied  to 
non-ulcerated  syphilitic  indurations  and  condylomata,  but  it  gives  pain  if  applied 
to  surfaces  much  excoriated  or  ulcerated,  to  moist  warts,  or  to  mucous  membranes. 
In  syphilitic  iritis,  and  also  in  non-specific  forms  of  that  disease,  this  diluted  oleate 
ointment  smeared  over,  not  within,  the  eyelid,  evidently  promotes  the  absorption 
of  the  efiused  lymph.  Lastly,  in  some  of  the  remoter  kinds  of  syphilitic  affections, 
which  iodide  of  potassium  will  usually  cure,  such  as  very  hard  nodes  and  certain 
forms  of  syphilitic  testicle,  the  external  application  of  the  oleate  of  mercury  is  very 
valuable.  I  have  seen  a  case  of  enlarged  testicle  epididymis,  the  syphilitic  origin 
of  which  had  not  been  suspected,  and  for  which  no  mercurial  course  had  been  pre- 
scribed, but  which,  during  a  period  of  six  years,  had  been,  from  time  to  time,  re- 
lieved by  enormous  doses  of  iodide  of  potassium,  speedily  and  decidedly  benefited 
by  the  inunction  of  the  20  per  cent,  mercurial  oleate. 

"  In  reference  to  other  uses  of  the  combined  oleates  of  mercury  and  morphia,  I 
may  remark  that  I  cannot  doubt  their  value  in  the  treatment  of  *  persistent  *  in- 
flammation of  certain  internal  parts  and  organs — as,  for  example,  of  obstinate  pleu- 
risy, pneumonia,  pericarditis,  and  endocarditis;  for  they  would  here  also  allay  pain 
and  nervous  irritation,  would  thus  contribute  towards  the  arrest  of  progressive 
disease,  and  would  likewise  promote  the  process  of  absorption.  Moreover,  I  may 
state  that  a  solution  of  morphia  in  oleic  acid  (one  or  two  grains  to  the  drachm 
without  mercury),  is  an  excellent  topical  remedy  in  neuralgia,  and  in  that  ex- 
quisitely  painful  affection,  herpes  zoster,  care  being  taken  not  to  produce  cutaneous 
irritation  by  friction.  I  have  also  used,  endermically,  with  advantage,  a  solution 
of  atropla  in  oleic  acid,  and  have  had  prepared  for  me  the  oleates  of  zinc  and 
copper.  Each  of  these  preparations  will  probably  come  to  have  its  uses,  to  which, 
however,  I  have  now  only  time  thus  generally  to  refer.  Oleic  acid  is  likewise  a 
ready  solvent  of  cantharidine  and  croton  oil.  It  is  itself  aperient,  and  pcfmeates 
iaeces  more  readily  than  olive  oil.    Indeed,  I  fully  anticipate  that  this  acid,  as  well 
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as  its  compounds  with  mercury  and  with  morphia,  besides  other  preparations  made 
by  its  aid,  will  eventually  be  admitted  into  the  Pharmacop<sia.  An  ointment  of 
the  oleate  of  mercury  would  almost  supersede  the  old-fashioned  blue  ointment,  whilst 
the  solutions  of  the  oleates  might  replace  the  liniment  of  mercury.  The  remain- 
ing mercurial  ointments  of  the  Pharmacopoeia,  of  which  the  nitrate  may  contain  a 
little  oleate  or  some  allied  salt,  will,  however,  still  have  their  special  uses. 

**  The  oleate  must  be  prepared  with  the  oxide  precipitated  by  caustic  potash  or 
soda  from  a  solution  of  the  metal  in  nitric  acid  recently  made  and  well-dried.  The 
solution  of  mercury  by  oleic  acid  is  assisted  by  a  temperature  of  300°  Fah. 

**  The  5  per  cent,  solution  is  a  perfectly  clear,  pale-yellow  liquid,  resembling 
olive  oil,  but  thinner ;  the  10  per  cent,  solution  is  also  fluid  and  perfectly  clear, 
but  as  dark  as  linseed  oil ;  whilst  the  20  per  cent,  preparation  is  an  opaque,  yel- 
lowish, unctuous  substance,  closely  resembling  in  appearance  resin  ointment,  melt- 
ing very  readily  at  the  temperature  of  the  body,  and  forming  a  kind  of  transparent, 
viscid,  colourless  varnish  when  applied  to  the  skin.  The  chief  care  to  be  observed 
in  the  manufacture  of  theM  solutions  is  not  to  hurry  the  process,  and  not  to  em- 
ploy a  high  temperature,  or  the  mercury  will  be  immediately  reduced." 

Baths  of  corrosive  sublimate  and  chloride  of  ammonium,  in  the 
proportion  of  half  an  ounce  of  sublimate  to  one  ounce  of  the  chlor- 
ide, are  sometimes  useful  in  the  treatment  of  obstinate  syphilitic 
and  non-syphilitic  rashes. 

An  ointment  of  biniodide  of  mercury  has  been  largely  employed 
in  India  with  remarkable  success  in  the  treatment  of  goitre.  The 
action  of  the  ointment  is  aided  by  the  effects  of  the  sun's  rays,  to 
which  the  tumour  is  exposed  after  inunction.  The  ointment  is  pre- 
pared in  the  following  way : — Melt  three  pounds  of  lard  or  mutton 
suet,  strain,  and  clean;  when  nearly  cool,  add  nine  drachms  of 
biniodide  of  mercury,  linely  triturated ;  work  the  mixture  well  in  a 
mortar  till  no  grains  of  red  are  visible,  and  keep  it  in  pots,  pro- 
tected from  the  light.  In  India  this  ointment  is  applied  to  the 
swelling  at  sunrise  by  means  of  an  ivory  spatula,  and  is  then  well 
rubbed  in  for  at  least  ten  minutes. 

The  patient  then  sits  with  the  goitre  held  up  to  the  sun  as  long 
as  he  can  endure  it.  In  six  or  eight  hours  there  will  probably  be 
some  pain  from  the  blistering  action  of  the  application,  although 
no  pustules  will  have  arisen.  At  about  two  o'clock  in  the  after- 
noon a  second  application  is  made,  the  ointment  being  rubbed  in 
with  a  light  hand ;  the  ointment  is  then  allowed  to  remain,  and  its 
absorption  is  completed  about  the  third  day.  In  ordinary  cases 
one  such  course  cures  the  patient,  but  in  bad  cases  it  may  be  neces- 
sary to  repeat  the  treatment  in  six  or  twelve  months.  In  countries 
where  the  sun  is  less  powerful,  the  patient  sits  before  a  lierce  lire ; 
or  the  ointment  may  be  rubbed  over  the  swelling  night  and  morn- 
ing, afterwards  covering  it  with  oil-skin.    The  full  effect  is  pro- 
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duced  in  a  few  days,  when  a  mild  ointment  like  spermaceti  is 
substituted.     (Stainthorpe). 

Mercurial  ointments  are  useful  in  erythematous  lupus  (Moriz 
Kohn).  I  have  seen  great  advantage  result  from  the  use  of 
calomel  ointment  or  black-wash  in  scrofulous  and  tubercular 
lupus  of  children,  and  in  open  scrofulous  sores. 

In  tubercular  lupus  Nayler  advises  touching  the  summit  of  the 
tubercles  with  the  solution  of  acid  nitrate  of  mercury,  repeating  the 
application  till  they  are  reduced  to  the  level  of  the  skin,  but  not 
deeper,  or  a  scar  will  result.  Each  application  excites  a  good 
deal  of  inflammation  and  pain ;  but  the  pain  may  be  allayed  by 
covering  the  spot  with  collodion.  Nayler  uses  the  mercuria 
vapour  bath  in  general  eczema. 

Mercurial  preparations,  especially  black-wash,  are  very  useful 
applications  to  syphilitic  sores.  Thus  mucous  tubercles  soon  yield 
to  black.wash.  Black-wash  is  useful,  too,  for  those  elevated  indu- 
rations occurring  at  the  anus  of  children,  differing  from  mucous 
tubercles,  being  of  much  larger  size,  of  irregular  shape,  often 
limited  to  one  side,  and  generally  extending  some  way  up  the 
rectum.  This  eruption,  which  may  bleed  and  smart  severely  each 
time  a  motion  passes,  often  disappears  but  slowly  under  the  influ- 
ence of  mercury  administered  by  the  mouth,  and  may,  in  spite  of  it, 
continue  increasing  slightly  for  months;  while,  if  kept  constantly 
moist  with  black-wash,  its  removal  may  be  assured  in  ten  days  or 
a  fortnight     Black-wash  is  very  useful  in  other  syphilitic  sores. 

When  it  is  not  convenient  to  apply  black-wash,  calomel  or  cit- 
rine ointment  well  rubbed  in  may  be  substituted. 

Calomel,  dusted  over  syphilitic  condylomata,  generally  removes 
them. 

Cyanide  of  mercury  in  solution,  in  the  proportion  of  ten  or  fifteen 
grains  to  an  ounce  of  water,  is  useful  as  a  local  application  to 
syphilitic  rashes  and  sores,  as  those  of  the  throat,  tongue,  anus, 
penis,  etc.  For  sores  on  the  prepuce  or  glands,  a  weaker  solution 
of  five  grains  to  the  ounce  is  generally  strong  enough,  and  even 
this  strength  sometimes  excites  a  good  deal  of  smarting.  It  should 
be  well  rubbed  in  with  a  camel-hair  brush,  once,  or  at  most  twice 
a  day,  carefully  avoiding  the  neighbouring  healthy  tissues.  In 
case  of  chancres  it  is  a  good  plan  to  apply  this  lotion  daily,  and  to 
keep  the  sore  moist  with  lint  soaked  in  black-wash.  Mercurial 
ointments  rubbed  into  the  skin  of  the  penis  are  often  apt  to  bring 
out  a  crop  of  eczema,  with  considerable  swelling. 

Mercurial  applications  mixed  with  other  substances,  at  tar,  are 
very  useful  in  syphilitic  psoriasis. 
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Mr.  Lee  strongly  recommends  mercurial  fumigations  in  the 
treatment  of  syphilis,  preferring  calomel  which  is  undestroyed 
by  heat  or  moisture,  and  gives  constant  results.  Some  employ 
dry  fumigation;  others  maintain  that  the  therapeutic  effects  of 
mercury  are  increased  by  steam.  This  mode  of  administering 
mercury  is  considered  the  best,  and  surest  way  of  eradicating 
syphilis.  Moreover,  it  affects  the  general  health  less  deleteriously, 
disturbing  neither  the  functions  of  the  stomach  nor  the  intestines. 
Ten  to  twenty  grains  of  calomel  are  used  at  each  fumigation. 
The  fumigations  sometimes  produce  a  good  deal  of  weakness  and 
prostration,  so  that  they  cannot  be  continued.  There  can  be  no 
doubt  that  many  cases  of  syphilis,  rebellious  to  other  treatment, 
yield  to  these  fumigations.  Sometimes  only  a  portion  of  the  body 
affected  with  syphilitic  rash  is  subjected  to  calomel  fumigation. 

Mercurial  applications,  but  especially  the  mercurial  and  calomel 
ointments,  are  rubbed  into  delicate  parts  of  the  skin,  so  as  to 
mercurialize  the  system  by  their  absorption.  This  method  has  the 
advantage  of  not  disordering  the  digestive  canal. 

Bichloride  of  mercury  has  been  injected  under  the  skin,  and  a 
much  smaller  quantity  affects  the  system  than  when  administered 
by  the  mouth ;  but  this  painful  mode  of  treating  syphilis  is  not 
likely  to  become  general. 

At  one  time  the  application  to  the  face  of  mercurial  ointment  or 
of  mercurial  plaster  was  in  vogue  to  prevent  the  pitting  of  small- 
pox. It  is  a  question  of  interest,  whether  the  mercury  itself  plays 
any  part  in  arresting  the  maturation  of  the  pustules,  or  whether 
other  applications  are  not  as  effective.  A  good  deal  has  been  said 
on  each  side  of  this  question,  but  I  think  that,  since  several 
instances  of  very  severe  salivation  have  followed  this  plastering  in 
small-pox,  other  safer  remedies  may  be  used,  perhaps  not  with 
equal  benefit,  yet  with  sufficiently  good  results  to  render  it  desir- 
able to  employ  them  in  preference  to  the  mecurial  compounds. 

The  exclusion  of  light  and  air  probably  thwarts  the  development 
of  the  pustules  and  prevents  pitting.  The  exclusion  of  air  and 
light  can  be  perfectly  effected  by  collodion  and  india-rubber  dis- 
solved in  chloroform ;  this,  or  other  means,  should  therefore  be 
employed  in  preference  to  mercury  compounds.  ( Vide  Nitrate  of 
Silver.) 

In  non-syphilitic  ozcena  Trousseau  employs  the  following  snuff- 
powders  : — White  precipitate,  4  grains,  sugar  in  fine  powder,  232 
grains;  or  red  precipitate,  4  grains,  sugar  in  fine  powder,  232 
grains.    The  nose  is  first  cleared  by  blowing  it  strongly,  and  then 
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a  pinch  of  either  powder  is  snuffed  up  a  few  times  daily  for  a  few 
days.  They  quickly  remove  the  stench,  and  modify  the  state  of 
the  mucous  membrane,  though  sometimes  they  produce  a  rather 
powerful  irritating  effect  on  the  mucous  membrane,  and,  unfortu- 
nately, they  do  not  cure  this  very  intractable  complaint. 

In  the  syphilitic  ozcena  of  children,  mercurial  ointments,  as 
nitrate  of  mercury  ointment,  partially  melted,  applied  twice  a  day 
after  the  nose  has  been  well  cleared,  will  arrest  the  secretion, 
remove  the  obstruction,  and  improve  the  condition  of  the  mucous 
membrane;  the  child's  health  improves,  for  the  nasal  obstruction 
prevents  sucking,  during  which  the  child  is  unable  to  breathe.  It 
is  well  known  that  a  child,  especially  in  sleep,  breathes  only  through 
the  nose ;  consequently  the  health  must  suffer  through  inability  to 
sleep  when  the  nasal  passages  are  blocked. 

Mercurial  medicines,  if  administered  an  undue  time,  severely 
injure  the  mucous  membrane  of  the  mouth  and  salivary  glands. 
The  first  symptom  is  a  disagreeable  metallic  taste;  the  gums 
around  the  teeth  become  swollen  and  tender,  of  a  dark-red  colour, 
the  mucous  membrane  investing  the  incisor  teeth  being  the  first 
affected,  whence  the  inflammation  spreads ;  the  tongue  swells,  the 
breath  is  excessively  foetid,  the  secretion  from  the  buccal  mucous 
membrane  is  augmented,  and  the  saliva  is  increased  in  quantity 
even  to  the  extent  of  one  or  two  pints  daily.  At  first  the  saliva  is 
richer  than  natural  in  epithelium  and  solid  constituents,  but  after  a 
time  becomes  clearer,  more  watery,  and  contains  fat  and  mucous 
corpuscles.  The  salivary  glands  become  swollen  and  painful ;  at 
last  the  inflammation  of  the  mouth  reaches  such  a  point  that  ulcer- 
ation sets  in,  and  progresses  till  large  portions  of  the  gums  and 
cheeks  may  be  destroyed,  the  teeth  becoming  loose,  and  the  bones 
of  the  jaw  carious.  Some  are  much  more  prone  to  become  sali- 
vated than  others;  weak  persons  are  more  easily  affected  than 
strong;  children  are  rarely  salivated.  Disease,  too,  influences 
the  operation  of  mercury;  for  in  inflammation  it  is  often  well 
borne,  while  in  granular  disease  of  the  kidneys  or  in  scrofula, 
patients  are  very  liable  to  become  salivated.  It  is  stated  that 
salivation  has  occurred  three  hours  after  a  dose  of  mercury,  that  it 
may  last  a  few  hours  only,  or  endure  for  several  years,  and  even 
disappear  for  a  time  and  then  return. 

There  are  persons  who  can  never  take  even  a  small  dose  of 
mercury  without  provoking  toothache,  generally  in  a  carious  tooth. 

In  a  certain  stage  of  tonsillitis  the  influence  of  mercury  is  most 
marked,  owing  probably  to  its  absorption  in  the  circulation.    In 
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quinsy  or  scarlatina,  when  the  enlarged  tonsils  almost  meet  and 
block  the  passage,  and  when  the  difficulty  in  swallowing  is  nearly 
insuperable,  with  even  danger  of  suffocation,  at  such  a  crisis  a 
third  of  a  grain  of  grey  powder  taken  every  hour,  creatly  reduces 
the  swelling  in  a  few  hours,  and  obviates  the  distress  and  danger ; 
and,  even  if  an  abscess  has  formed,  its  maturation  and  evacuation 
appear  to  be  effected  more  quickly. 

The  same  powder,  administered  in  the  same  dose  three  or  four 
times  daily,  is  useful  in  mumps,  speedily  relieving  the  swelling  and 
pain.  Probably,  as  in  the  last  case,  the  drug  acts  only  after  its 
absorption. 

The  soluble  preparations  of  mercury  combine  with  the  albu- 
minous matters  in  the  mouth,  and  any  portion  left  uncombined 
attacks  the  mucous  membrane,  and  may  excite  in  it  acute  inflam- 
mation. 

They  act  in  a  similar  manner  in  the  stomach. 

A  form  of  vomiting  is  sometimes  met  with  in  very  young  children 
— generally  only  a  few  weeks  old — ^which  yields  in  many  instances 
to  grey  powder  or  calomel,  but  especially  to  grey  powder.  The 
chief,  and  to  a  great  extent  characteristic,  feature  of  this  vomiting 
is  its  suddenness  and  instantaneousness,  for  immediately  the  milk  is 
swallowed  it  is  forcibly  expelled,  curdled  or  uncurdled,  apparently 
without  any  retching  or  effort  on  the  part  of  the  child.  The  milk 
literally  shoots  out  of  both  mouth  and  nose.  Diarrhoea  may  exist, 
but  more  generally  there  is  constipation.  This  jaffection  often 
proves  both  obstinate  and  dangerous,  as  all  the  food  is  ejected,  till 
the  child,  reduced  almost  to  a  skeleton,  dies  actually  of  starvation. 
At  the  poit  mortem  it  often  happens,  either  that  nothing  is  found  to 
account  for  death  or  the  mucous  membrane  may  be  much  softened, 
and  like  water  arrowroot  in  consistency  and  appearance.  One- 
third  of  a  grain  of  grey  powder,  repeated  every  two  or  three  hours, 
will  in  many  instances  quickly  stay  this  vomiting,  which  resists  all 
other  remedies.  A  twelfth  of  a  grain  of  calomel  also  every  two 
hours  sometimes  succeeds. 

The  soluble  preparations  act  as  purgatives,  increasing  the 
secretion  from  the  mucous  lining  and  the  contractions  of  the 
muscular  coat  of  the  intestines.  Not  all,  however,  are  employed 
as  purgatives;  and  when  purgation  is  needed,  our  choice  falls 
either  on  calomel  or  grey  powder;  either,  being  tasteless,  is  a 
useful  preparation  for  children. 

Most  purgatives  act  more  efficiently  when  given  in  frequent 
small  doses,  at  every  hour ;   but  this  does  not  hold  with  calomel. 
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Moreover,  according  to  my  experience,  we  do  not  much  increase 
the  purgative  effect  by  augmenting  the  size  of  the  dose,  a  grain 
acting  as  energetically  as  five  grains.  Again,  where  a  nightly 
purgative  is  needed,  calomel  does  not  answer,  for  the  dose  ade- 
quate to  produce  four  or  five  motions,  the  first  night,  will  act  only 
twice  or  three  times  the  second,  and  often  not  at  all  the  third. 

The  influence  of  mercury  salts  on  the  pancreatic  and  biliary 
secretion  is  still  undecided.  Seeing  the  influence  of  mercury  on 
the  salivary  glands,  some  conceive  it  probable  that  it  exerts  a 
similar  influence  on  the  pancreas,  a  gland  with  a  structure  and  a 
secretion  very  similar  to  those  of  the  salivary  glands. 

Most  opposite  statements  have  been  made  concerning  the  action 
of  mercury  on  the  secretion  of  bile.  From  experiments,  on  animals 
it  has  been  concluded,  though  not  without  dissentients,  that  mercury 
in  health  diminishes  the  secretion  of  bile.  In  his  report,  as  secre- 
tary of  the  Edinburgh  Committee  appointed  to  investigate  this 
matter,  the  late  Dr.  Hughes  Bennett  arrived  at  somewhat  the 
same  conclusion.  This  report  states:  (i)That  neither  blue  pill, 
calomel,  nor  corrosive  sublimate,  affect  the  bile  unless  they  purge 
or  impair  the  health,  when  the  quantity  of  bile  is  diminished. 
(2)  That  during  an  attack  of  dysentery,  both  the  solid  and  fluid 
constituents  of  the  bile  are  diminished.  (3)  Purgation  from  any 
cause  lessens  the  amount  of  bile  and  the  proportion  of  its  solid 
constituents.    (See  Podophyllum). 

Rohrig  and  Rutherford  have  re-investigated  this  subject,  and 
they  conclude  that  calomel  does  not  increase  the  secretion  of  bile, 
nay,  in  purgative  doses,  it  may  even  decrease  it.  Rutherford  finds 
that  bichloride  of  mercury  does  increase  the  secretion  of  bile. 

Dr.  H.  Bennett'8  committee  experimented  on  dogs  regularly  fed.  Rutherford 
and  Rohrig,  on  fasting  dogs,  in  every  instance  first  paralysing  the  animal  with 
curare.  They  first  inserted  a  glass  cannula  into  the  common  bile  duct  near  its 
junction  with  the  duodenum ;  then  compressed  the  gall  bladder  to  fill  the  tube 
with  bile,  and  clamped  the  cystic  duct.  They  then  closed  the  wound  in  the 
abdomen,  and  collected  the  bile  as  it  flowed  through  the  cannula. 

In  some  experiments  Rutherford  placed  the  calomel  in  the  duodenum  unmixed 
with  bile,  in  others  mixed  with  it ;  and  in  others  he  administered  the  calomel  by 
the  stomach. 

Yet  the  experience  of  generations  strongly  supports  the  general 
conviction  that  in  some  diseases  calomel,  as  well  as  other  prepara- 
tions of  mercury,  does  increase  the  bile.  Moreover,  it  is  not  difficult 
to  conceive  that  in  a  given  disease  mercury  may  set  aside  some 
condition  hindering  the  formation  of  bile,  and  thus  act  as  a  chola- 
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gogue,  though  possibly  in  health  it  may  even  check  this  secre- 
tion. 

When  given  to  promote  the  secretion  of  bile,  the  common  prac- 
tice is  to  give  a  purgative  dose  for  one  or  two  nights ;  but  if  there 
is  no  constipation  there  is  no  need  to  purge,  and  a  small  dose,  say 
one-sixth  to  one-half  grain  of  grey  powder  twice  or  three  times  a 
day,  will  answer  better.  The  administration  of  small  doses  fre- 
quently is  especially  advantageous  in  cases  where  the  illness  is  apt 
to  recur  frequently  from  slight  and  scarcely  preventible  causes, 
and  where  the  frequent  employment  of  purgative  doses  would 
favour  after-constipation  and  produce  depression  and  possibly  sali- 
vation. For  these  reasons  it  is  common  to  hear  highly  practical 
doctors  decry  mercurial  preparations,  whereas  were  they  to  employ 
the  minute  doses  now  recommended  they  would  obtain  the  desired 
effect  and  exclude  the  bad  results  they  fear.  Given  in  the  doses 
just  mentioned,  mercurial  preparations  in  certain  cases  which  I 
will  indicate  are  signally  useful : — 

I.  A  patient  voids  pale  clayey  stools  and  suffers  from  acidity, 
flatulence,  or  vomiting,  occurring  sometimes  only  before  breakfast. 
Half  a  grain  of  grey  powder  given  three  times  a  day  will  often 
restore  colour  to  the  stools,  when  the  dyspeptic  symptoms  cease  at 
once. 

II.  Small  doses  of  mercury  yield  excellent  results  in  a  form  of 
diarrhoea  common  in  children.  The  child's  health  is  bad;  the 
digestion  is  imperfect,  generally  with  annoying  flatulent  distension ; 
and  three  or  four  pale,  clayey,  pasty,  stinking  motions  are  passed 
in  the  day.  A  single  grain  of  bichloride  dissolved  in  half  a  pint  of 
water,  and  a  teaspoonful  of  this  solution  given  each  hour ;  or,  still 
better,  one-third  of  a  grain  of  grey  powder  every  hour  or  two 
hours,  will  in  one  or  two  days  limit  the  number  of  the  stools,  and 
restore  their  natural  bilious  colour,  even  though  they  have  been 
clay-coloured  for  weeks. 

III.  Again,  we  frequently  meet  with  a  case  like  this  : — A  patient, 
generally  of  nervous  temperament,  on  exposure  to  cold,  or  after 
fatigfue  or  excitement,  or  even  without  any  discoverable  cause, 
feels  sick,  perhaps  vomits,  has  a  coated  tongue,  and  in  a  few  hours 
becomes  jaundiced,  the  discoloration  sometimes  affecting  only  the 
conjunctiva,  in  other  cases  dyeing  the  skin  of  the  whole  body  yellow. 
The  stools  are  pale  or  colourless.  The  attack  lasts  three  or  four 
days,  and  is  accompanied  by  great  depression.  The  patient  may 
undergo  many  attacks,  so  frequently  indeed,  that  before  the  dis* 
coloration  of  one  attack  has  passed  away,  another  has  begun  to 
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assail  him.  Here  one-sixth  or  one-third  of  a  grain  of  grey  powder, 
taken  at  the  very  onset  and  repeated  three  or  four  times  a  day, 
allays  the  sickness,  cuts  short  the  illness,  increases  the  intervals 
between  the  attacks,  and  after  a  time  cures  the  patient,  though  he 
may  have  suffered  thus  for  several  years.  If,  however,  there  is 
obstinate  constipation,  a  course  of  Carlsbad  waters  is  then  some- 
times more  efficacious. 

IV.  The  same  weak  bichloride  of  mercury  solution  of  a  single 
grain  in  ten  ounces  of  water  in  doses  of  a  teaspoon ful,  is  very 
efficient  in  another  serious  form  of  diarrhoea,  common  in  children. 
The  characteristics  of  this  form  are  very  slimy  stools,  especially 
if  mixed  with  blood,  accompanied  by  pain  and  straining.  The 
salient  indication  for  employing  the  bichloride  is  the  slimy  charac- 
ter of  the  motions.  Sometimes  the  slime  is  very  tenacious,  and, 
being  coloured  with  blood,  is  described  by  the  mother  as  *'  lumps 
of  flesh."  This  affection  may  be  acute,  or  it  may  be  chronic  and 
last  for  months ;  but  in  either  case  the  bichloride  cures  with  re- 
markable speed  and  certainty. 

V.  A  similar  treatment  relieves  the  dysentery,  acute  or  chronic, 
of  adults,  provided  the  stools  are  slimy  and  bloody.  A  hundredth 
of  a  grain  of  the  bichloride  given  hourly,  or  every  two  hours, 
according  to  the  severity  of  the  case,  is  generally  sufficient,  rarely 
failing  to  free  the  stools  from  blood  and  slime,  although  in  some 
cases  a  diarrhoea  of  a  different  character  may  continue  for  a  2»hort 
time  longer,  requiring  perhaps  other  treatment  to  control  it. 

VI.  A  sixth  of  a  grain  of  grey  powder  given  hourly  is  of  great 
service  in  infantile  cholera,  characterized  by  incessant  sickness, 
with  profuse  and  almost  continuous  diarrhoea,  very  offensive  and 
copious  motions,  watery,  almost  colourless,  or  of  a  dirty  muddy 
aspect.  Under  this  treatment  the  vomiting  generally  soon  ceases, 
and  the  diarrhoea  shortly  afterwards.  Infantile  cholera  is  an  ex- 
tremely fatal  disease,  running  so  rapid  a  course  that  in  a  very 
brief  space  a  child  is  reduced  to  a  death-like  aspect  and  dangerous 
condition.  It  is  essential  then  to  check  the  diarrhoea  as  speedily 
as  possible.  In  urgent  cases  a  starch  injection,  with  a  minute 
quantity  of  laudanum,  assists  the  action  of  grey  powder. 

VII.  We  often  see  in  infants  a  chronic  diarrhoea,  characterized 
by  watery,  very  offensive,  muddy -looking,  or  green-coloured 
stools,  often  to  the  number  of  ten  or  twelve  daily.  This  diarrhoea 
will  generally  yield  to  grey  powder,  in  doses  of  a  sixth  of  a  grain, 
given  at  first  hourly,  and  then  every  two  or  three  hours,  according 
to  the  frequency  of  the  stools.    Vomiting  is  an  additional  indica- 
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tion  for  this  treatment.  Although  this  drug  may  check  the  diar- 
rhoea and  vomiting,  yet,  if  the  disease  has  endured  a  long  time,  so 
serious  may  be  th^  injury  inflicted  on  the  mucous  membrane  of  the 
stomach,  that  food  can  neither  be  digested  nor  absorbed,  and  the 
child  gradually  wastes  away.  The  appearance  of  thrush  in  the 
mouth  is  an  unfavourable  sign,  as  it  generally  indicates  profound 
damage  to  the  mucous  membrane  of  the  digestive  canal.  So  also 
it  is  a  bad  sign  always  in  the  chronic  diarrhcea  of  children,  when 
the  stools  change  in  character  from  time  to  time — now  watery, 
then  slimy,  at  another  time  curdy,  and  at  another  green.  It  is  far 
easier  to  cure  a  diarrhcea  when  the  motions  are  always  of  a  uni- 
form character. 

It  is  important  to  treat  the  severe  forms  of  infantile  diarrhcea 
promptly,  for  being  generally  inflammatory,  the  mucous  membrane 
of  the  large,  and  even  that  of  the  small,  intestine,  soon  becomes 
seriously  affected,  the  mucous  membrane  of  the  large  intestine  ex- 
tensively ulcerated  or  considerably  thickened  and  granular-look- 
ing, whilst  the  mucous  membrane  of  the  small  intestine,  a  part  of 
the  tube  less  commonly  affected,  may  be  much  softened.  It  will  be 
readily  understood  that  disease  so  extensive  must  take  some  time 
to  cure. 

Mercury,  as  we  have  seen  proves  very  serviceable  in  most  of  the 
forms  of  infantile  diarrhcea,  both  acute  and  chronic.  I  have  en- 
deavoured to  point  out  categorically  the  circumstances  when  one 
mercurial  preparation  is  preferable  to  another.  It  may  be  urged 
that,  as  in  both  severe  acute  and  chronic  diarrhcea  the  same  patho- 
logical conditions  are  found,  that  the  same  form  of  mercury  suit- 
able for  one  case  would  equally  benefit  another.  But,  though  the 
pathological  state  is  held  to  be  identical,  still  some  hitherto 
undetected  differences  there  must  be,  either  in  the  nature  of  the 
disease  itself  or  of  the  part  it  affects,  for  surely  it  requires  a 
different  pathological  condition  to  produce  in  one  case  slimy  stools, 
in  another  watery,  and  in  another  green  curdy  stools.  These  dif- 
ferences displayed  in  the  symptoms,  though  at  present  not  discri- 
minated pathologically,  require  somewhat  different  treatment. 
Hence,  though  in  each  kind  of  diarrhcea  all  forms  of  mercury 
are  useful,  it  is  found  that  in  some  cases  bichloride  of  mercury  is 
greatly  to  be  preferred,  and  in  other  cases  grey  powder.  In  the 
treatment  of  chronic  diarrhcea,  mercurial  preparations  are  often 
required  for  many  days,  and  it  frequently  happens  that,  though 
they  alter  the  character  and  lessen  the  frequency  of  the  motions, 
yet  the  diarrhoea  may  persist  and  may  require  for  its  cure  other 
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r-emedieSy  like  lime,  arsenic,  and  nux  vomica.  In  the  treatment  of 
chronic,  as  well  as  in  that  of  acute  diarrhcea,  too  much  attention 
cannot  be  paid  both  to  the  quality  and  quantity  of  the  food.  Acute 
diarrhcea  is  often  aggravated,  and  made  chronic,  by  over-feeding ; 
a  short  time  after  each  meal,  the  child  is  violently  purged,  and  the 
mother  seeing  it  wasting  rapidly  is  apt  to  think  she  can  sustain  her 
child  by  giving  as  much  food  as  possible,  but  it  must  be  borne  in 
mind  that  digestion  is  greatly  impaired,  so  that  but  little  food  is 
digested;  the  excess,  lodging  in  the  intestinal  canal,  undergoes 
decomposition,  and,  acting  as  an  irritant,  increases  the  disease. 
Not  only  should  the  quantity  of  food  be  small,  but  it  should  be 
given  frequently  in  very  small  portions.  It  is  also  important  to 
clothe  the  child  warmly,  and  to  put  a  flannel  roller  round  the  belly. 

There  is  a  form  of  diarrho&a,  in  which  the  child  passes  large 
acid  offensive  curdy  stools,  evidently  consisting  of  decomposing 
curds.  Mercurial  preparations,  and,  indeed,  the  other  usual 
remedies  for  diarrhcea  are  of  little  avail  in  this  form  of  diarrhcea, 
which  is  best  treated  by  withholding  milk  entirely  and  substituting 
animal  food. 

The  chronic  diarrhoea  of  adults,  independent  of  serious  organic 
change  of  the  intestines,  with  watery  pale  stools,  often  yields  to  the 
hundredth  of  a  grain  of  corrosive  sublimate  every  two  or  three 
hours.  The  same  treatment  answers  sometimes  in  the  diarrhoea  of 
typhoid  fever  and  phthisis. 

With  one-third  of  a  grain  of  grey  powder  three  or  four  times  a 
day,  a  thickly-coated  creamy  tongue  occurring  in  dsypepsia,  in  the 
course  of  chronic  disease,  or  in  early  commencement  of  convales- 
cence from  an  acute  illness,  will  generally  rapidly  get  clean,  with 
simultaneous  improvement  of  the  appetite  and  digestion,  and 
removal  of  disagreeable  taste  in  the  mouth.  If  there  is  constipation 
then  it  is  better  to  give  half  a  grain  of  calomel  with  three  grains  of 
extract  of  hyoscyamus  repeated  for  three  nights.  The  first  pill 
generally  purges  twice  or  thrice,  the  second  less,  and  the  third  not 
at  all.  Grey  powder  should  be  given  if  there  is  either  diarrhoea 
or  tendency  to  it,  for,  besides  its  effect  on  the  tongue  and  stomach, 
it  will  generally  control  the  diarrhcea,  at  the  same  time  restoring 
their  natural  colour  to  the  motions,  if  too  light  or  too  dark. 

With  the  exception  of  the  sulphide,  all  mercury  compounds  enter 
the  blood,  and  are  employed  in  a  variety  of  diseases  on  account  of 
their  action  on  distant  organs. 

Liegeois  (Gaz.  des  Hop.  iS6g)  states  that  small  doses  of  corrosive 
sublimate  increase  the  weight  of  healthy  men  and  animals.    Recora 
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and  Grass!  say  that  mercury  diminishes  the  red  corpuscles.  On 
the  other  hand,  Wilbouchewitch  {Archives  de  Phys.  1874)  found  that 
in  recent  syphilis  small  doses  of  mercury  at  first  increase  the  num- 
ber of  red  corpuscles  and  slightly  diminish  the  white,  and  that  if  the 
mercury  is  continued  beyond  a  certain  point,  it  then  lessens  the  red 
corpuscles,  an  indication  to  discontinue  the  drug.  Dr.  Keyes 
{American  Journal  of  the  Medical  Sciences,  ]aLn,  1876)  points  out  that  the 
doses  given  by  Wilbouchewitch  were  by  no  means  small.  Dr. 
Keyes  has  himself  thoroughly  and  philosophically  investigated  this 
subject  and  I  subjoin  the  conclusions  he  arrrives  at : — 

z.  That  5,000,000  red  blood-corpuscles  in  the  cubic  m.m.  is  an  average  for 
healthy  adult  man.  In  anemia  the  number  rarely  falls  below  3,ooo;ooo.  In  fine 
conditions  of  physical  health  the  number  may  reach  6,000,000. 

2.  Mercury  when  given  in  excess  decreases  the  number  of  red  corpuscles  especi> 
ally  in  hospital  patients. 

3.  Syphilis  diminishes  the  number  of  red  corpuscles  below  the  healthy  standard. 

4.  Mercury  in  syphilis  in  small  doses  continued  for  a  short  or  long  time,  alone 
or  with  iodide  of  potassium,  increases  the  number  of  red  corpuscles,  and  maintains 
this  improvement. 

5.  Mercury  in  small  doses  acts  as  a  tonic  upon  healthy  animals,  increasing  their 
weight ;  but  in  larger  doses  it  is  debilitating. 

6.  Mercury  in  small  doses  is  a  tonic,  for  a  time  at  least,  to  individuals  in  £ur 
health,  and  it  increases  the  number  of  red  corpuscles. 

The  prolonged  and  undye  employment  of  mercury  produces 
serious  mischief,  the  body  wastes,  the  blood  becomes  much  im- 
poverished, and  "mercurial  fever"  may  be  induced,  sometimes 
accompanied  by  pustular  or  vesicular  eruptions.  In  mercurial 
tremors,  weakness  in  the  upper  extremities  is  lirst  noticed,  then 
voluntary  moveifients  begin  to  lack  their  usual  precision,  and  soon 
slight  tremors  set  in,  and  gradually  increase  in  severity  and  extent 
till  the  whole  body  becomes  affected,  the  legs  being  attacked  be- 
fore the  trunk.  These  tremors  are  easily  excited,  cannot  be  con- 
trolled, and  persist  for  some  time.  In  severe  cases,  almost  every^ 
part  of  the  body  is  affected  by  severe  spasmodic  movements,  so 
that  respiration  is  spasmodic,  and  the  sufferer  may  be  unable  to 
walk,  talk,  or  masticate.  Loss  of  memory,  headache,  delirium^ 
and  even  convulsions  may  occur.  Salivation  is  sometimes  absent ; 
for  the  mode  of  poisoning  greatly  influences  the  effect  of  mercury, 
inhalation  generally  producing  tremors,  inunction  producing  sali- 
vation. Inunction,  however,  has  produced  tremors.  Complete 
recovery  generally  takes  place,  provided  the  patient  is  removed 
from  the  influence  of  mercury  before  the  disease  has  greatly  ad- 
vanced.   The  treatment  of  mercurial  poisoning  consists  in  the  use* 
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of  simple  or  sulphurous  baths,  and  of  iodide  of  potassium.  The 
influence  of  iodide  of  potassium  on  mercury  in  the  system  has  been 
spoken  of  elsewhere.     ( Vide  Iodide  of  Potassium). 

Mercury  was  formerly  indiscriminately  administered  in  all  the 
forms  and  stages  of  syphilis.  Given  in  enormous  quantity,  the  con- 
stitutional effects  sought  to  be  produced  were  very  serious.  The 
bad  effects  undoubtedly  resulting  from  the  too  free  administration 
of  this  drug  have  led  many  to  discontinue  its  use  in  syphilis,  and 
even  to  attribute  to  the  pernicious  influence  of  mercury  many  of 
the  more  serious  diseases,  as  destruction  of  the  bone,  etc.,  formerly 
met  with  in  syphilitic  patients.  It  has  even  been  denied  that  these 
graver  lesions  are  ever  produced  by  syphilis. 

An  influential,  though  declining  school  of  the  present  day,  main- 
tain that  mercury  is  powerless  over  syphilis,  and  that  the  drug  is 
simply  harmful ;  there  is,  however,  a  larger  and  more  prevailing 
school  firmly  convinced  of  the  usefulness  of  mercury  when  judi- 
ciotisly  employed. 

The  believers  in  the  efficacy  of  mercury  hold  generally : — 

That  it  is  good  in  both  primary  and  secondary  syphilis. 

That  it  is  of  use  in  the  treatment  of  the  hard  chancre  only,  and 
does  harm  in  the  soft  chancre. 

That  by  the  aid  of  mercury  the  hard  chancre  is  more  speedily 
cured,  and  the  patient  is  less  liable  to  secondary  symptoms  which, 
when  they  do  occur,  are  milder  in  character. 

That  most  forms  of  secondary  syphilis  yield  quickly  to  mercury. 

The  following  propositions  are  extracted  from  the  admirable 
lectures  by  Mr.  Jonathan  Hutchinson,  to  whom  medical  science  is 
in  so  many  ways  indebted : — 
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That  mercury  is  probably  a  true  vital  antidote  against  the  syphilitic  virus,  and 
that  it  is  capable  of  bringing  about  a  real  cure. 

**  That  in  practice,  a  good  many  cases  are  really  cured  by  mercury ;  the  cure 
being  proved  by  the  restoration  to  good  health,  and  in  some  cases  by  renewed  sus- 
ceptibility to  contagion. 

"  That  the  probability  of  cure  depends  upon  the  stage  of  development  attained 
by  the  disease  when  the  remedy  is  resorted  to,  and  upon  the  perseverance  with 
which  it  is  used. 

**  That  in  order  to  secure  the  antidotal  efficacy  of  mercury  against  syphilis,  it  is 
desirable  to  introduce  a  considerable  quantity  into  the  system,  and  to  protract  its 
use  over  a  very  Tong  time. 

**  That  ptyalism  and  other  evidences  of  the  physiological  action  of  mercuxy,  so 
far  from  being  beneficial,  are,  if  possible,  to  be  carefully  avoided,  since  they  prevent 
the  sufficiently  prolonged  use  of  the  remedy. 

*'  That  in  cases  in  which  the  patient  shows  an  idiosyncrasy,  peculiarly  suscep- 
tible to  mercury,  the  indication  is  to  reduce  the  dose,  rather  than  to  omit  the  drug. 
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'*  That  it  18  impossible  to  begin  the  administration  of  mercuzy  too  soon,  and  that 
it  should  be  resorted  to,  without  loss  of  time,  in  all  cases  in  which  a  chancre 
shows  a  tendency  to  indurate. 

'*  That  many  cases  of  indurated  chancre,  treated  early  by  mercury,  never  show 
any  of  the  characteristic  symptoms  of  the  secondary  stage. 

*'  That  in  other  cases  of  mercurial  cure  of  the  chancre,  in  which  yet  secondary 
symptoms  do  occur,  they  are  usually  milder  than  if  allowed  to  develope  without 
specific  treatment. 

"  That  when  mercuiy  does  not  wholly  abrogate  the  secondary  stage,  it  exhibits 
a  remarkable  power  in  delaying  it. 

**  That  delayed  outbreaks  of  secondary  syphilis  are  to  be  regarded  rather  as  proof 
that  the  administration  had  not  been  sufficiently  persevering,  than  that  the  remedy 
was  not  efficient. 

**  That  it  is  probable  that  the  risk  of  tertiary  symptoms  is  in  ratio  with  the 
severity  and  prolonged  duration  of  the  secondary  stage. 

**That  there  are  some  grounds  for  believing  that  the  tertiaiy  symptoms  of 
syphilis  are  both  less  frequent  and  less  severe  in  those  who  have  been  efficiently 
treated  by  mercury,  than  in  others. 

"  That  mercury,  cautiously  given,  does  not,  in  a  great  majority  of  cases,  do  any 
injury  to  the  general  health,  and  that  its  local  inconveniences  may  U8uall>  be  pre- 
vented. 

"That  the  doctrine  of  the  real  antidotal  character  of  mercuiy  in  respect  to 
syphilis,  ought  to  lead  to  much  more  prolonged  administration  of  it,  with  the  hope 
of  destroying  utterly  all  lingering  germs  of  the  malady. 

"  That  most  collected  statistics  as  to  the  duration  of  treatment  and  freedom 
from  relapse,  are  misleading  and  worse  than  useless,  because  usually  the  treatment 
was  far  too  short  to  be  effectual. 

*'  That  it  has  not  yet  been  proved  that  there  are  any  special  forms  of  syphilitic 
disease  in  which  mercury  ought  to  be  avoided,  although,  as  a  rule,  it  is  acknow- 
ledged that  it  must  be  used  with  more  caution  in  all  forms  which  are  attended 
with  ulceration,  than  in  others. 

**That  iodide  of  potassium  possesses  little  or  no  efficacy  against  either  the 
primary  or  secondary  forms  of  syphilis. 

"  That  the  efficacy  of  mercury  is  often  most  signally  proved  in  cases  which  have 
utterly  resisted  the  action  of  iodide  of  potassium. 

**  That  it  does  not  much  matter  whether  the  mercury  is  given  by  the  mouth,  by 
inunction,  or  by  the  vapour  bath,  provided  that  whatever  method  is  selected,  care 
is  taken  to  avoid  salivation,  purging,  etc. 

"  That  the  doses  usually  resorted  to  for  internal  administration,  are  for  the  most 
part  too  large,  and  thus  often  necessitate  a  premature  discontinuance  of  the 
remedy. 

**  That  if  one  method  of  administration  does  not  proceed  satisfactorily,  another 
should  be  tried ;  and  that  in  no  case  of  difficulty  should  the  vapor  bath  be  for- 
gotten." 

Many  other  writers  agr^e  with  Mr.  Hutchinson.  Dr.  Keyes  of 
New  York  recommends  the  unremitting  use  of  mercury  for  at  least 
two  years,  and  sometimes  longer  in  small  doses  incapable  of  pro- 
ducing physiological  effects.  Dr.  Keyes  entertains  the  belief  that 
syphilis  can  be  eradicated. 
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Most  of  the  forms  of  congenital  syphilis  of  children  succumb  to 
mercury  with  singular  rapidity.  It  is  a  common  practice  to  give 
to  children  small  doses,  as  a  quarter  of  a  grain  of  grey  powder, 
and  to  add  to  it  a  small  portion  of  Dover's  powder  to  prevent  re- 
laxation of  the  bowels.  But  I  am  convinced  that  much  larger 
doses  of  grey  powder  are  more  beneficial,  and  remove  the  disease 
far  more  quickly,  and  succeed,  indeed,  where  the  smaller  dose  fails. 
Thus  one  or  even  two  grains  of  grey  powder  may  be  given  three 
times  a  day,  unguarded  with  opium,  for  it  is  the  rarest  thing  for 
even  these  doses  to  purge;  nay,  if  any  diarrhoea  exists,  a  not 
uncommon  complication,  these  doses  check  it.  Moreover,  they 
may  be  continued  for  a  considerable  time,  till  every  symptom  has 
vanished,  without  producing  any  of  the  toxic  effects  of  the  drug. 
As  a  rule,  however,  one  grain  of  grey  powder  thrice  daily  is  suffi- 
cient. Those  comparatively  rare  forms  of  congenital  disease, 
where  the  periosteum  is  affected,  usually  near  the  articulation  of 
some  of  the  long  bones,  yield  best  to  iodide  of  potassium  (see  this 
drug),  though,  as  far  as  my  experience  goes,  it  is  still  necessary  in 
most  cases  to  resort  to  mercury  to  remove  the  other  evidences  of 
syphilis. 

While  admitting  the  validity  of  these  views,  it  is  necessary  to 
say  that  sometimes  syphilitic  patients  are  apparently  completely 
cured  without  mercury,  by  mere  general  treatment  tending  to  im- 
prove the  health ;  and  further,  if  the  health  is  kept  in  good  order, 
the  secondary  symptoms  will  be  of  a  mild  character.  Cases  of 
syphilis  occur,  which  are  entirely  uninfluenced  by  mercury,  and 
are  curable  only  by  diligent  attention  to  those  hygienic  circum- 
stances which  mend  the  genera]  health. 

When  other  means  fail,  mercurial  fumigations,  with  steam,  often 
cure  certain  obstinate  syphilitic  rashes. 

The  firmest  believers  in  the  efiicacy  of  mercury  in  syphilis,  are 
unanimously  agreed  that  to  give  it  in  qu&ntities  sufficient  to  pro- 
duce salivation,  is  not  only  undesirable,  but  pernicious;  yet  it 
appears  that  those  preparations  which  salivate  quickest,  manifest 
Che  greatest  power  over  the  disease,  and  hence  the  metallic  and 
mercurous  preparations,  as  grey  powder  and  calomel,  are  pre- 
ferred by  some  to  the  mercuric,  as  corrosive  sublimate. 

To  prevent  or  to  mitigate  an  attack  of  sick  headache,  it  is  a 
common  and  often  successful  practice,  to  take  a  mercurial  purge, 
generally  in  the  form  of  a  blue  pill.  For  further  suggestions  as 
to  the  employment  of  mercury  in  this  troublesome  affection,  the 
reader  is  referred  to  the  section  in  podophyllum. 
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It  was  formerly  thougfht  that  mercury  salts  were  endowed  with 
the  power  of  controllings  inflammation,  and  to  this  end  they  were 
constantly  g'iven,  even  to  salivation;  now,  however,  their  use 
under  such  circumstances  is  much  less  general.  Bichloride  of 
mercury  certainly  appears  to  be  of  great  use  in  iritis  and  in- 
flammations of  the  deep-seated  parts  of  the  eye,  and  in  other 
inflammations,  especially  of  the  serous  membranes,  it  is  probably 
of  service,  in  checking  the  inflammation  and  promoting  the  ab- 
sorption of  eflused  products. 

According  to  very  high  authorities,  among  whom  may  be  men- 
tioned Dr.  Parkes,  small  doses  of  calomel  may  be  most  beneflcially 
given  in  typhoid  fever.  It  should  be  given  at  the  commencement ; 
some  think  it  useless  after  the  ninth  or  tenth  day.  It  is  considered 
to  lessen  the  height  of  the  fever,  to  shorten  its  course,  to  render  the 
intestinal  derangement  much  milder,  and  to  check  the  diarrhcea. 
Some  push  the  medicine  till  the  gums  are  slightly  touched;  but 
this  practice,  not  only  unnecessary,  but  harmful,  should  be  care- 
fully avoided. 

There  are  some  observations,  in  part  made  by  Dr.  Harley, 
which  tend  to  show  that  corrosive  sublimate  is  a  "heart-poison;" 
for  the  heart  of  an  animal  destroyed  by  corrosive  sublimate  soon 
ceases  to  contract  after  death ;  and  the  heart  of  a  frog  suspended 
in  a  solution  of  this  salt,  ceases  to  beat  much  sooner  than  a  heart 
suspended  in  pure  water. 

Mercury  remains  a  long  time  in  the  body,  and  may  accumulate, 
so  it  is  said,  in  globules  in  the  cancellous  structures  of  bone. 

Mercury  salts  are  to  some  extent  eliminated  by  the  urine,  but 
chiefly  by  the  mucous  membrane  of  the  intestines,  and  with  the 
bile. 


PREPARATIONS  OF  COPPER. 

Applied  to  the  unbroken  skin,  the  soluble  salts  of  copper  produce 
no  visible  eflect.  They  unite  with  the  soluble  albuminous  sub- 
stances on  sores,  forming  an  insoluble  albuminate,  which  coats 
the  surface,  and,  in  an  imperfect  manner,  may  take  the  place  of 
the  lost  cuticle.  The  thin  pellicle  thus  formed,  protects  the  delicate 
structures  from  the  air,  and  the  substances  floating  in  it,  and  so 
promotes  the  healing  process.  Like  many  other  metals,  these 
salts  condense  the  structures  and  constringe  the  blood-vessels^ 
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and  so  lessen  the  supply  of  blood  to  the  part,  and  may  even 
arrest  haemorrhage  from  the  smaller  vessels.  They  act  as  irri- 
tants to  the  delicate  tissues,  producing  slight  inflammation,  with 
some  smarting  pain. 

To  arrest  bleeding,  and  as  an  irritant  to  indolent  sores,  the 
sulphate  is  most  employed,  either  in  stick  or  solution,  or  as  an 
ointment. 

Indolent  forms  of  impetigo,  after  resisting  the  more  usual  appli- 
cations, will  sometimes  yield  to  sulphate  of  copper. 

In  tinea  tarsi  the  solid  sulphate  may  be  rubbed,  often  with  con- 
spicuous  advantage,  along  the  edges  of  the  eyelids,  the  eyelashes 
having  been  previously  cut  off  closely,  and  the  scabs  carefully  re- 
moved. Indeed,  in  every  case  where  slight  stimulation  is  required, 
this  salt  may  be  used.  Milder  in  its  action  than  nitrate  of  silver, 
it  excites  much  less  pain. 

The  soluble  salts  combine  in  the  mouth  with  the  liquid  albu- 
minous substances  of  this  cavity,  and  precipitate  them  more  or 
less  completely ;  but,  if  used  in  quantity  more  than  sufficient  to 
do  this,  the  mucous  membrane  itself  is  attacked  in  a  manner 
altogether  similar  to  the  abraded  skin.  These  salts  possess  a 
metallic  styptic  taste.  The  sulphate,  in  the  solid  form,  may  be 
applied  with  advantage  to  the  spots  of  psoriasis,  simple  or  specific, 
or  to  indolent  sores  affecting  the  tongue.  Painted  in  solution  over 
the  edges  of  the  gfums  in  ulcerative  stomatitis,  it  generally  quickly 
heals  the  ulcerated  surfaces ;  but  on  the  whole,  dried  alUm  is  to  be 
preferred. 

A  weak  solution  of  this  salt  painted  over  the  mucous  membrane, 
will  remove  the  white  curdy-looking  coating  of  thrush,  and  pre- 
vent its  renewal. 

The  soluble  salts  in  the  stomach  behave  in  the  same  manner  as 
in  the  mouth,  and  if  taken  in  large  quantities,  act  as  powerful 
irritant  poisons. 

These  salts  are  emetic ;  the  sulphate  being  speedy,  and  mostly 
effectual,  is  not  unfrequently  prescribed.  A  good  way  to  give  this 
salt  as  a  vomit,  is  to  administer  it  in  small  and  frequently-repeated 
doses.  It  generally  produces  one  copious  evacuation,  neither  purg- 
ing nor  producing  much  nausea  or  prostration.  It  is  supposed  to 
exert  an  especial  action  on  the  larynx,  hence  it  is  sometimes  given 
in  croup,  and  when  it  is  necessary  to  expel  any  obstructive  sub- 
stances from  the  glottis  by  the  mechanical  efforts  of  vomiting. 

In  moderate  doses,  the  salts  are  astringent  to  the  mucous  mem- 
brane of  the  intestines.    The  sulphate,  administered  either  by  the 
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mouth  or  by  injection  into  the  rectum,  is  often  effectual  in  staying 
severe  chronic  or  acute  diarrhcea,  whether  or  not  depending  on 
serious  organic  disease. 

Copper  salts,  taken  for  a  considerable  time  in  small  quantities, 
are  said  to  give  rise  to  a  condition  not  unlike  that  produced  by 
lead ;  for  example,  colic,  with  alternating  constipation  and  diar- 
rhoea; and  it  is  even  said,  paralysis  of  the  upper  extremities, 
undistinguishable  from  that  of  lead. 

Salts  of  copper  find  their  way  into  the  blood,  existing  there 
probably  as  albuminates. 

Drs.  Levi  and  Barduzzi  find  that  small  doses  of  sulphate  of  cop- 
per promote  assimilation,  and  increase  strength  and  "flesh"  in 
man  and  animals.  They  are  used  with  benefit  in  erythema, 
ecthyma,  eczema,  scrofula,  tuberculosis.  Copper,  therefore,  ap- 
pears to  act  physiologically  and  therapeutically  much  like  arsenic, 
and  like  it,  should  be  taken  with,  or  soon  after,  food. 

Copper  salts  have  been  given  in  cholera  and  epilepsy. 

Solutions  of  the  sulphate  are  employed  in  gonorrhoea,  gleet,  and 
leucorrhoea. 

Copper  is  eliminated  both  by  the  urine  and  faeces. 


PREPARATIONS  OF  ZINC. 

The  members  of  this  group  are  employed  in  various  ways  as  ex- 
ternal applications. 

Their  common  action  is  astringent  and  irritant ;  but  on  account 
of  their  different  degrees  of  solubility,  their  varying  affinity  for 
water,  and  perhaps  for  the  tissues,  the  several  members  of  this 
group  manifest  these  properties  in  unequal  degrees. 

The  chloride  and  iodide,  from  their  high  diffusion-power  and 
great  affmity  for  water,  are  the  most  energetic,  yet  even  these 
remain  almost  inert  on  the  skin,  unless  the  cuticle  is  first  removed, 
when  they  permeate  the  tissues,  and  destroy  them  for  a  consider- 
able depth.  The  chloride  at  first  produces  a  sensation  of  warmth, 
which  increases  to  a  burning  pain,  lasting  seven  or  eight  hours,  by 
which  time  the  tissues  are  destroyed,  and  a  white  eschar  is  formed, 
which  separates  in  from  seven  to  twelve  days.  The  chloride  and 
iodide,  as  we  have  just  said,  have  hitherto  been  regarded  as  the 
most  energetic  salts  of  this  series,  but  recently  Mr.  Marshall,  of 


ZINC.  285 

University  Collegfe,  has  shown  by  experiments  that  the  nitrate 
penetrates  deeper  than  the  chloride,  destroying  the  tissues  to  a 
greater  depth,  and,  according  to  the  same  authority,  possesses  the 
further  advantage  of  producing  less  pain  than  the  chloride.  These 
three  preparations,  but  especially  the  chloride,  are  applied  to 
naevi,  warts,  condylomata,  the  skin  affected  with  lupus,  and  the 
tissue  of  syphilitic  ulcers. 

The  sulphate  having  a  lower  diffusion-power,  its  action  is  much 
more  superficial.  In  common  with  the  other  soluble  salts  of  zinc, 
it  forms  an  insoluble  compound  with  albumen,  and  by  virtue  of  its 
astringency  condenses  the  tissues  and  contracts  the  blood-vessels. 
As  a  stimulant  and  astringent  it  lessens  the  secretions,  and  pro- 
motes healthier  growth  of  ill-conditioned,  free-secreting  sores  or 
eruptions.  In  common  with  the  chloride  it  is  used  as  an  injection 
in  gonorrhoea  or  gleet. 

A  grain  or  two  grains  of  chloride  of  zinc  dissolved  in  a  pint  of 
water,  and  a  little  of  this  solution  injected  hourly  during  the  day, 
is  often  useful  in  gonorrhoea,  if  treated  at  its  very  beginning,  re- 
moving the  disease  in  twenty-four  to  forty-eight  hours.  Rest,  if 
possible,  should  be  observed ;  but  this  is  not  indispensable.  If  the 
frequent  injection  causes  any  pain  in  the  testicles,  they  should  be 
suspended,  and  frequently  fomented  with  hot  water ;  if,  notwith- 
standing, the  pain  continues  and  the  swelling  increases,  the  injec- 
tion must  be  employed  less  often. 

A  solution  so  weak  as  the  one  recommended  is  no  better,  it  may 
be  said,  than  simple  water ;  but  the  fact  is,  simple  water  does  not 
cure  with  anything  like  the  same  rapidity.  If  some  of  this  solution 
is  taken  into  the  mouth,  and  retained  there  a  few  seconds,  it  will 
produce  a  decided  roughness  of  the  mucous  membrane;  now,  if  the 
solution  is  strong  enough  to  affect  the  mucous  membrane  of  the 
mouth,  it  can  certainly  influence,  in  at  least  an  equal  degree,  a 
similar,  but  more  sensitive,  structure  in  the  urethra. 

The  carbonate  and  oxide  are  insoluble,  or  but  very  slightly 
soluble,  in  the  animal  fluids ;  and  as  these  salts  possess  no  affinity 
for  water,  their  action  on  the  tissues  is  very  weak.  They  are, 
however,  slightly  astringent,  and  are  useful  on  account  of  this  pro- 
perty, in  ointment,  or  in  powder.  The  ointment  of  the  oxide  is 
used  as  a  mild  stimulating  application  in  eczema  and  impetigo, 
when  inflammation  having  subsided  the  raw  surface  is  left  in  an 
indolent  state,  with  very  little  disposition  to  heal.  Both  the  oxide 
and  carbonate  are  used  as  dusting  powder,  and  are,  perhaps,  the 
best  powders  for  this  purpose ;  but,  as  a  rule,  greasy  applications 
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are  preferable.  In  inflamed  conjunctiva,  a  weak  solution  of  the 
sulphate  dropped  into  the  eye  several  times  a  day  is  often  very 
useful.  The  same  salt  is  occasionally  employed  as  a  gargle  in 
relaxed  sore  throat,  and  is  sometimes  added  to  alum  injections  for 
leucorrhoea. 

The  more  soluble  preparations  possess  a  metallic  styptic  taste. 
None  are  employed  in  diseases  of  the  mouth.  The  chloride  has 
been  used  to  destroy  the  exposed  painful  pulp  of  decayed  teeth. 

The  carbonate  in  large  doses  produces  some  nausea  and  vomit- 
ing ;  but  a  full  dose  of  the  sulphate  acts  much  more  speedily,  is  a 
safe  emetic,  producing  little  prostration  or  nausea,  and  generally 
empties  the  stomach  in  one  complete  evacuation.  It  is,  therefore, 
the  best  emetic  in  cases  of  poisoning,  being  far  preferable  to  the 
slow  and  unsure  action  of  ipecacuanha.  It  may  be  employed  as  an 
emetic  in  bronchitis  or  croup ;  in  bronchitis,  to  expel  the  mucus 
from  the  bronchial  tubes ;  in  croup,  the  false  membrane  from  the 
larynx;  but  other  emetics  are  mostly  preferred.  The  sulphate 
may  be  employed  as  an  emetic,  or  in  doses  short  of  the  induction 
of  vomiting,  in  painful  affections  of  the  stomach,  dependent  on 
chronic  inflammation  of  the  mucous  membrane.  No  satisfactory 
explanation  has  yet  been  given  of  the  action  of  zinc  salts  as 
emetics.  They  vomit  even  if  mixed  with  albumen.  Injected  into 
the  blood,  the  sulphate  excites  vomiting. 

On  account  of  its  slight  solubility,  the  oxide  exerts  but  slight 
action  on  the  stomach,  little  being  dissolved  unless  much  acid  is 
present. 

Dr.  Brackenridge  strongly  recommends  oxide  of  zinc  in  two  to 
four  grain  doses  every  three  hours  in  the  diarrhoea  of  children. 

The  chloride  is  a  corrosive  poison.  The  sulphate,  on  account  of 
its  astringency,  like  most  other  metallic  salts,  may  be  employed  in 
diarrhoea.  Its  action  must  take  eflect  on  the  upper  part  of  the 
canal,  since  the  portion  escaping  absorption  must  be  speedily  con- 
verted into  an  inert  sulphide.  The  stomach  may  become  habitu- 
ated to  the  ingestion  of  very  large  doses  of  the  sulphate,  to  the 
extent  even  of  forty  grains  thrice  daily,  without  obvious  bad  re- 
sults, or  without  inducing  either  nausea  or  vomiting,  or  apparently 
any  alteration  in  the  mucous  membrane  of  the  digestive  canal.  As 
it  has  been  shown  that  superflcial  ulceration  of  the  stomach  may 
be  produced,  the  prolonged  employment  of  such  doses  is  impru- 
dent. 

Zinc  colic  has  been  described  with  symptoms  including  constipa- 
tion, vomiting,  prostration  with  disagreeable  taste  in  the  mouth. 
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Zinc  finds  its  way  into  the  blood,  and  exists  there  probably  as  an 
albuminate. 

The  oxide  and  sulphate  have  been  employed  with  advantage  in 
epilepsy  and  whooping-cough.  In  bromide  of  potassium  we  now 
possess  a  better  remedy  for  epilepsy. 

Sulphate  of  zinc  is  often  very  useful  in  chorea.  Like  tartar- 
emetic,  it  succeeds  best  when  given  in  doses  sufficient  to  produce 
nausea,  or  even  vomiting  daily.  To  effect  this,  however,  the  dose 
must  be  rapidly  increased,  sometimes  to  the  extent  of  two  grains 
every  two  hours  daily,  and  it  is  astonishing  how  much  of  this  drug 
can  be  borne,  for  I  have  given  fifteen  and  sometimes  twenty-two 
grains  every  two  hours  without  producing  nausea.  Thus  adminis- 
tered this  salt  often  effects  striking  improvement,  but  these  heroic 
doses  after  a  time  excite  pain  at  the  pit  of  the  stomach  with  loss  of 
appetite,  and  when  this  happens,  another  emetic,  like  tartar-emetic, 
may  be  substituted.  When  given  to  excite  nausea,  it  is  a  good 
plan  to  administer  a  dose  before  breakfast. 

It  is  a  noteworthy  fact  that  most  emetics  are  useful  in  chorea. 
Do  they  act  by  exciting  the  physiological  state  of  nausea,  or  by 
their  operation  on  the  nervous  centres  through  which  emetics  pro- 
duce nausea?  As  improvement  occurs  in  many  cases  independent- 
ly of  the  induction  of  nausea,  the  latter  suggestion  is  probably  the 
more  feasible. 

Zinc  salts  are  reputed  to  be  powerful  "nervine  tonics,"  a  some- 
what vague  expression,  meant,  I  suppose,  to  imply  that  they  pro- 
mote the  nutrition  of  the  nervous  system,  and  some  authorities 
attribute  to  this  property  the  influence  of  these  salts  in  chorea.  In 
certain  forms  of  hysteria  zinc  salts  are  useful,  especially  in  the 
shape  of  the  valerianate. 

These  substances  are  reputed  to  be  antispasmodic.  When  they 
produce  nausea  no  doubt  they  indirectly  act  thus ;  but  it  is  doubt- 
ful whether  non-emetic  doses  are  efficient  antispasmodics. 

The  oxide  in  two  to  four  grain  nightly  doses  often  controls  pro* 
fuse  colliquative  sweating.  It  is  said  also  to  check  the  profuse 
secretion  from  the  bronchial  mucous  membrane  in  some  forms  of 
bronchitis. 

Dr.  Hammond  recommends  oxide  of  zinc,  in  two  to  five  grain 
doses,  for  nervous  headache. 

This  metal  does  not  become  fixed  in  the  body,  nor  does  it,  like 
lead  or  mercury,  produce  chronic  affection.  Zinc  salts  are  elimin- 
ated from  the  body  less  rapidly  than  some  other  metals,  passing 
out  in  small  quantities  only  by  Uie  urine.    It  has  been  asserted  that 
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very  little  of  the  salts  pass  into  the  blood,  which  may  be  true ;  but 
the  fact  that  the  chief  part  may  be  re-obtained  from  the  faeces  is  no 
proof  of  this  statement,  as  zinc,  like  many  other  metals,  is  proba- 
bly  excreted  by  the  mucous  membrane  of  the  intestines,  and  with 
the  bile. 


PREPARATIONS  OF  ANTIMONY. 

Tartar-emetic,  in  the  form  of  ointment,  excites  in  the  skin  a  char- 
acteristic inflammation,  at  first  papular,  then  vesicular,  and  lastly 
pustular.  The  rash  thus  runs  the  course  of  the  eruption  of  small- 
pox,  and  in  each  stage  simulates  it  very  closely,  though  there  are 
points  of  difference  distinguishable  to  a  practised  eye.  Like  small- 
pox eruption,  this  rash  often  scars;  moreover,  the  capricious  and 
painful  action  of  this  ointment  renders  it  an  unsuitable  external 

''^Tartor-emetic  ointment  used  years  ago  to  be  employed,  though 
now  very  rarely,  as  a  counter-irritant  to  obtain  a  powerful  persis- 
tent  action ;  for  instance,  to  the  scalp  in  tubercular  meningitis. 

Chloride  of  antimony  is  a  powerful  escharotic,  but  it  produces 
an  ill-conditioned,  slow-healing  sore. 

Tartar-emetic  being  the  most  used  member  of  this  group,  our 
remarks,  except  when  the  contrary  is  stated,  will  apply  to  this 

preparation. 

After  small  medicinal  doses  the  stomach  experiences  a  slight 
sensation  of  soreness-a  sensation  easily  mistaken  for  hunger. 
Pushed  yet  further,  the  drug  produces  increased  secretion  of 
mucus  from  the  stomach  and  intestines,  to  the  extent  of  induang 
numerous  moist  motions ;  and  diarrhoea  with  colic  may  set  in. 
The  bronchial  mucous  membrane  also  yields  an  increased  secre- 
tion, and  probably  the  secretion  of  the  whole  mucous  tract  is  aug- 

"Anlimonyis  never  used  as  a  purgative;  in  fact,  opium  is  fre- 
quently  given  in  combination  with  tartar-emetic,  expressly  to  pre- 
vent purgation.  Large  doses  excite  nausea  and  vomiting.  As  an 
emetic  Urtarized  antimony  produces  considerable  depression,  with 
much  nausea  in  a  greater  degree  than  most  other  emetics;  and 
the  repeated  vomiting  is  accompanied  by  great  straining.     Its 
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action  is  somewhat  tardy,  sometimes  twenty  m*inutes  to  half  an 
hour,  hence  in  cases  of  poisoning*  it  is  an  unsuitable  emetic. 

Majendie  has  shown  that  when  injected  into  the  veins  tartar- 
emetic  excites  nausea  even  after  the  removal  of  the  stomach  and 
its  substitution  by  a  pig's  bladder ;  hence  it  has  generally  been 
held  that  this  salt  produces  vomiting,  not  by  its  effects  on  the  stom- 
ach, but  on  the  nervous  centres.  Grimm,  who  is  confirmed  by 
Kleimann  and  Simonowitsch,  finds  that  when  injected  into  a  vein, 
it  excites  vomiting  more  slowly,  and  a  larger  dose  is  required  than 
when  administered  by  the  stomach,  whence  he  concludes  that  it 
produces  vomiting  by  its  effects  on  the  termination  of  the  nerves  of 
the  stomach.  He  disposes  of  the  difficulty  raised  against  this  view 
by  Majendie's  experiment,  by  assuming  that  tartar-emetic  excites 
nausea,  by  its  effects  on  the  termination  of  the  nerves  of  the  oeso- 
phagus and  intestines.  Other  observers  explain  the  foregoing 
facts  by  the  supposition  that  tartar-emetic  acts  both  through  the 
terminations  of  the  nerves  of  the  stomach  and  directly  on  the  centre 
for  vomiting. 

Tartar-emetic  was  formerly  employed  to  induce  muscular  weak- 
ness and  relaxation  of  spasm,  to  facilitate  the  reductions  of  dislo- 
cations and  hernia,  but  in  such  cases  chloroform  has  now  completely 
superseded  it. 

Trousseau  taught  that  food  influences  greatly  the  action  of  an- 
timony, a  low  diet  favouring  the  production  of  its  constitutional 
effects,  and  a  full  diet  its  emetic  and  purgative  effects.  Its  action 
is  further  modified  by  the  quantity  of  water  administered  with 
it;  this  being  small,  vomiting  takes  place,  if  large,  diarrhoea. 
Trousseau  further  observed  that  certain  substances  modify  the 
effects  of  antimony ;  for  wine  and  acid  fruits,  both  fresh  and  pre- 
served, develop  its  emetic  and  purgative  properties. 

The  soluble  antimony  compounds  easily  enter  the  blood,  but  the 
form  they  assume  there  is  unknown.  Possibly  the  oxide  of  the 
metal,  either  in  the  stomach,  intestines,  or  blood,  combines  with 
albumen,  forming  an  albuminate.  Antimony  compounds,  it  is  said, 
do  not  combine  with  albumen,  except  in  acid  solutions,  when  an 
insoluble  compound  is  formed. 

In  antimonial  poisoning  there  is  great  motor  and  sensory  para- 
lysis, and  loss  of  reflex  action.  The  loss  of  reflex  action  and  motor 
power  Radziejewski  shows  is  due  to  the  effect  of  the  tartar-emetic 
on  the  cord.  This  salt  also  powerfully  affects  the  heart,  in  the 
frog  slowing  and  then  arresting  it  in  diastole ;  and  it  affects  the 
heart  of  warm-blooded  animals  in  the  same  way.     The  arterial 
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pressure  falls  greatly.  Whilst  the  pulse  is  slow  the  diastolic 
pauses  are  long,  but  each  beat  influences  the  mercurial  column  of 
the  cardiometer  five  times  more  than  normal.  After  a  large  dose 
the  pulse  at  last  becomes  very  frequent  and  feeble,  and  the  heart 
stops  in  diastole.  Tartar-emetic  directly  affects. the  heart ;  affects 
it  evea  when  the  heart  is  removed  from  the  body.  Radziejewskt 
has  shown  that  the  ends  of  the  vagi  are  paralyzed,  and  Ackermann 
that  the  contractility  of  the  cardiac  muscle  is  destroyed  (Wood). 

In  the  Journal  of  Physiology  I  have  published  in  conjunction  with 
Mr.  Murrell  some  experiments  showing  that  tartar-emetic,  like 
potash  salts,  arsenious  acid,  aconitia  and  hydrocyanic  acid,  is  a 
protoplasmic  poison  which  destroys  the  functions  of  all  the  organs 
of  the  body  in  the  order  of  their  vital  endowments.  We  have 
shown  that  the  general  paralysis  which  ensues  in  a  frog  in  the 
hypodermic  injection  of  tartar- emetic,  is  due  to  the  action  of  the 
drug  on  the  spinal  cord,  thus  confirming  previous  experimenters ; 
and  that  tartar-emetic  is  also  a  direct  paralyzer  of  the  motor 
nerves,  and  of  the  muscles.  Our  experiments  confirm  the  conclu- 
sions of  previous  observers  concerning  the  action  of  tartar-emetic 
on  the  muscular  substance  of  the  heart. 

We  have  thus  shown  that  tartar-emetic  paralyzes  the  centra) 
nervous  system,  the  motor  nerves,  the  muscles,  and  destroys  sensa- 
tion, and  therefore  we  are  led  to  infer  that  probably  tartar-emetic 
is  a  protoplasmic  poison,  destroying  function  in  all  nitrogenous 
tissue.  Our  experiments,  however,  fail  to  show  whether  it  mani- 
fests for  all  nitrogenous  tissues  an  equal  affinity,  or  whether  it  has 
a  special  action  on  some. 

As  in  the  case  of  potash  salts,  arsenious  acid  and  aconitia, 
tartar- emetic,  we  suggest,  weakens  or  paralyzes  the  heart  through 
its  action  on  all  the  tissues,  ganglia,  nerves,  and  muscular  sub- 
stance of  this  organ,  affecting  first  the  ganglia,  then  the  nerves, 
and  last  the  muscular  substances. 

Tartar-emetic  is  a  general  as  well  as  a  cardiac  depressant.  The 
general  depression  is  usually  attributed  to  the  action  of  the  drug 
on  the  heart,  but,  as  antimony  is  a  poison  to  all  nitrogenous  tissues, 
I  would  suggest  that  its  depressing  action  is  due  also  to  its  effects 
on  the  central  nervous  system,  the  nerves,  and  the  muscles. 

We  noticed  a  peculiar  effect  of  tartar-emetic  on  the  skin.  In  a 
few  hours  the  cuticle  of  a  poisoned  frog  became  softened  and  gelati- 
niform,  too  soft  to  be  stripped  off,  though  it  could  be  easily  scraped 
off  every  part  of  the  body.  Even  small  doses  soon  produce  this 
remarkable  effect,  for  in  one  experiment  the  skin,  after  a  small 
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dose,  became  in  this  condition  even  whilst  the  animal  could  still 
crawl  pretty  well. 

Miss  Nunn,  under  the  direction  of  Dr.  Michael  Foster,  has  care- 
fully worked  out  the  effect  of  tartar-emetic  on  the  skin,  and  the 
results  are  published  in  the  Journal  of  Physiology,  1878.  I  shall 
refer  to  her  investigation  in  the  article  on  arsenic.  I 

It  has  been  proved  experimentally  that  the  administration  of 
tartar-emetic  increases  both  the  insensible  perspiration  and  the 
vapour  from  the  lungs,  but  chiefly  the  secretion  from  the  skin ;  and 
since  at  the  stage  of  nausea  all  emetics  increase  the  sweat,  it  is 
difficult  at  present  to  decide  whether  tartar-emetic  has  in  this 
respect  any  special  influence.  Tartar-emetic  wine  is  commonly 
given  as  a  diaphoretic  in  fevers. 

Under  the  influence  of  tartar-emetic,  carbonic  acid  and  urea  are 
both  eliminated  in  greatly  increased  quantity.  Whether  the  anti- 
mony is  to  be  considered  a  mere  eliminator  of  these  excrementitious 
substances,  or  whether  it  likewise  increases  their  formation,  is  not 
determined,  as  the  experimental  evidence  is  as  yet  inadequate  to 
decide  this  question. 

In  common  with  other  emetics,  antimony  is  sometimes  given  in 
large  doses,  to  produce  profuse  nausea  and  vomiting,  and  many 
eminent  authorities,  among  whom  ranks  Dr.  Graves,  hold  that  the 
strong  impression  thus  made  on  the  system  will  cut  short  acute 
specific  fevers  and  inflammations.  Graves  held  that  typhus  might 
be  thus  summarily  checked.  The  period  for  the  exhibition  of 
emetics,  he  states,  is  very  short ;  for  they  will  not  succeed  after  the 
lapse  of  twenty-four  or  thirty-six  hours  from  the  occurrence  of  the 
rigor. 

Many  cases  of  ague  may  be  cured  by  the  impression  emetics 
make  on  the  system.  An  emetic  administered  each  morning  will 
help  the  action  of  quinine,  for  cases,  rebellious  to  quinine  alone, 
often  yield  immediately  to  the  joint  action  of  quinine  and  emetics. 
Ipecacuanha  and  other  emetics  should  be  preferred  toantimony. 

Antimony  will  not  lower  the  temperature  of  the  body  of  a  healthy 
person,  if  one  experiment  may  be  accepted  as  sufficient  to  settle 
this  point.  To  a  strong  young  man  I  gave  tartar-emetic  in  half- 
grain  doses  every  ten  minutes  for  nearly  seven  hours,  inducing 
great  nausea  and  vomiting,  with  profuse  perspiration  ;  but  during 
the  whole  time  his  temperature  remained  remarkably  constant, 
varying  not  more  than  0-4  Fahr.,  an  amount  of  deviation  frequently 
observed  in  health. 

Tartar-emetic  acts  in  many  respects  like  aconite  given  in  -}^  to 
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■sjj  grain  doses  each  hour  to  a  fever  patient  it  produces  copious 
perspirations  and  slows  the  pulse,  and  with  the  perspiration  rest- 
lessness, etc.  disappear.  In  ^^  grain  doses  it  often  excites  trouble- 
some sickness,  even  in  adults,  and  it  is  better  therefore  to  begin 
with  a  yV  to  ^\y  g-rain.  In  my  experience  aconite,  tartar-emetic  and 
carbonate  of  ammonia  are  the  most  powerful  diaphoretics  in  fever, 
and  next  though  a  long  way  inferior  acetate  of  ammonia. 

Of  late  years  antimony  has  been  much  employed  in  acute  pneu- 
monia, and  the  general  experience  of  the  profession  is  strong-  in  its 
favour.  Discretion,  however,  must  be  used  in  adapting- the  dose 
to  the  strength  of  the  patient,  who  if  weak,  must  meanwhile  take 
alcoholic  stimulants.  Under  the  influence  of  antimony,  the  pain  in 
the  side  gives  way,  the  expectoration  from  rusty,  changes  to 
bronchitic,  the  pulse  and  breathing  become  reduced  in  frequency, 
and  in  many  cases  the  further  spread  of  the  inflammation  is 
checked. 

Other  kinds  of  acute  inflammation  may  be  similarly  treated, 
although  the  good  results  are  not  so  apparent  as  in  pneumonia. 
Unless  the  tartar-emetic  is  given  at  the  very  beginning,  its  power 
to  control  pneumonia  is  much  less  marked. 

Antimony  will  shorten  and  moderate  attacks  of  feverish  cold, 
tonsillitis,  pleurisy,  orchitis,  bronchitis,  puerperal  peritonitis  in- 
flammation of  the  breast,  whitlow,  and  other  inflammatory  affec- 
tions. 

Antimony  is  serviceable  in  chronic  bronchitis,  when  the  expec- 
toration is  copious,  frothy,  and  difficult  to  expel. 

In  the  following  disease  tartar-emetic  is  invaluable : — 

A  child  six  to  twelve  years  old,  on  the  slightest  exposure  to  cold, 
is  attacked  with  much  wheezing  and  some  difficulty  of  breathing, 
sometimes  so  urgent  as  to  compel  him  to  sit  all  night  propped  with 
pillows.  The  expectoration  may  be  pretty  abundant,  but  a  child  of 
this  age  does  not  generally  expectorate.  On  listening  to  the  chest, 
there  is  heard  much  sonorous  and  sibilant  with  perhaps  a  little  bub- 
bling, rhoncus;  but  this  last  is  often  absent.  The  wheezing  is 
audible  for  a  considerable  distance,  and  sometimes  the  noise  is  so 
great  as  to  be  heard  many  rooms  off.  Occasionally  the  cough  is 
troublesome,  and  on  each  exposure  to  cold  the  voice  may  become 
hoarse,  and  the  cough  hollow  and  barking.  Some  children  become 
thus  afflicted  whenever  the  weather  is  cold,  even  in  summer,  and 
may  not  be  free  the  whole  winter;  with  others  the  attack  lasts  only 
a  few  weeks  or  days.  This  affection  sometimes  follows  measles. 
It  is  compared  by  the  mother  to  asthma,  with  which  if  not  identical, 
it  is  certainly  allied. 
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The  best  way  to  administer  this  salt  is  to  dissolve  a  grain  of  it 
in  half  a  pint  of  water  and  to  give  a  teaspoonful  of  the  solution 
every  quarter  of  an  hour  for  the  first  hour,  afterwards  hourly.  If 
the  wheezing  comes  on  at  night,  it  is  sufficient  to  give  the  medicine 
at  this  time  only.  The  good  effects  of  the  medicine  become 
speedily  evident;  for  on  the  very  first  night  it  often  greatly 
benefits  the  child.  So  small  a  dose,  it  may  be  thought,  must  be 
inefficacious,  but  when  first  given  it  generally  produces  vomiting 
once  or  twice  in  the  day,  and,  as  it  is  not  necessary  to  produce 
sickness,  the  dose  in  this  case  must  be  still  smaller. 

There  is,  however,  an  affection  unaffected  by  tartar-emetic  some- 
what similar  to  that  just  described,  which  it  is  necessary  to  dis- 
criminate from  it.  It  occurs  in  children  a  few  months  old,  and 
consists  of  a  loud  rattling,  which  is  obviously  caused  by  mucus  in 
the  throat  or  larynx.  In  some  cases  the  rattling  is  worse  in  the 
day,  but  is  usually  worse  at  night.  There  is  no  bronchitis,  or  if 
there  is,  this  is  a  mere  coincidence ;  nay,  sometimes  on  the  occur- 
rence of  bronchitis  the  complaint  in  question  ceases  for  a  time.  It 
is  brought  on  and  aggravated  by  cold,  and  may  last,  with  some 
fluctuations,  many  months. 

Antimony  in  small  hourly  doses  is  very  useful  in  the  acute 
catarrh  of  children,  sometimes  accompanied  by  vomiting  and  diar- 
rhoea, probably  due  to  catarrh  of  the  intestines.  The  intestinal 
canal  is  sometimes  the  first  attacked,  but  most  frequently  the  lungs 
are  first  implicated.  The  tartar-emetic  generally  quickly  stays  the 
vomiting  and  diarrhoea,  but  often  takes  a  longer  time  to  control 
the  bronchitis. 

Antimony  acts  as  a  depressant  on  the  heart  partly  through  its 
nauseating  influence  weakening  and  increasing  the  frequency  of 
the  contractions. 

Graves  employed  antimony  in  typhus  and  other  fevers,  when 
there  is  much  excitement  and  furious  delirium,  symptoms  which 
are  generally  subdued  by  the  exhibition  of  this  drug.  As  wakeful- 
ness is  a  concomitant  symptom,  being  indeed  the  cause  of  the 
excitement  and  delirium,  opium  should  be  added  to  the  antimony. 
The  combined  influence  of  these  remedies  calms  the  excitement, 
and  induces  refreshing  sleep,  out  of  which  the  patient  wakes  re- 
freshed and  free  from  delusions.  Judiciously  employed,  these 
remedies  may  save  an  almost  hopeless  life.  Each  drug  appears 
to  assist  the  action  of  the  other ;  and  the  relative  doses  must  be 
determined  by  the  circumstances  of  the  case.  In  furious  delirium 
the  tartar-emetic  must,  be  given  in  full,  and  the  opium  in  small 
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quantities;  while,  if  wakefulness  predominates  with  not  very 
boisterous  delirium,  the  dose  of  tartar-emetic  must  be  reduced, 
and  the  opium  increased. 

Graves  advises  one  fourth  to  one-half  a  grain  of  the  salt  every 
hour  or  two  hours,  to  be  discontinued  when  it  produces  bilious 
stools.  This  treatment  is  very  useful  in  the  delirium  which  usually 
sets  in  about  the  ninth  or  tenth  day  of  typhus. 

The  mania  and  sleeplessness  of  delirium  tremens  generally 
gives  way  to  the  same  treatment. 

Puerperal  mania  may  be  treated  in  the  same  way,  although 
probably  bromide  of  potassium  and  chloral  give  better  results. 

Tartar-emetic  given  to  the  extent  of  producing  nausea  and 
vomiting  once  or  twice  a  day  is  sometimes  useful  in  chorea.  (See 
Sulphate  of  Zinc.)  Increasing  doses  must  be  given,  as  the  system 
appears  soon  to  tolerate  it.  Other  remedies,  however,  are  more 
efficient. 

In  strumous  ophthalmia,  tartar-emetic  may  be  given  with  advan- 
tage, in  doses  of  i-36th  to  i-48th  of  a  grain  three  or  four  times  a 
day.  Sharp  purgation  at  the  commencement  of  the  treatment  is 
highly  useful. 

In  acute  poisoning  by  tartar-emetic,  violent  and  continuous 
vomiting  occurs,  accompanied  with  a  diarrhcea  of  bilious  and 
bloody  stools,  and  sometimes  the  common  symptoms  of  gastro- 
enteritis, and  sometimes  of  peritonitis,  are  present.  The  prostra- 
tion is  intense,  and  profound  and  repeated  faintings  take  place. 
The  respirations  and  the  pulse  are  said  to  be  reduced  both  in 
frequency  and  in  strength ;  others  assert  that  the  pulse  is  more 
frequent. 

The  post-mortem  appearances  are  inflammation  of  the  stomach 
and  intestines,  but  not  often  of  the  gullet.  The  peritoneum  may 
be,  and,  according  to  Harley,  the  rectum  often  is,  inflamed,  and 
some  inflammation  of  the  lungs  is  usually  observable,  tending  to 
make  it  probable  that  tartar-emetic  exerts  an  especial  action  on 
these  organs. 

In  the  treatment  of  poisoning  by  tartar-emetic,  the  vomiting 
should  be  promoted  by  warm  demulcent  drinks,  while  strong  tea 
or  coffee,  tannin,  or  decoction  of  oak  bark,  should  be  diligently 
administered. 

The  statements  concerning  the  influence  of  antimony  on  the  urine 
are  conflicting.  The  probable  effect  of  tartar-emetic  on  this  excre- 
tion is  to  lessen  the  amount  of  water  and  of  chloride  of  sodium, 
owing  to  increased  perspiration.    The  urea  is  greatly  increased. 
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apparently  in  proportion  to  the  dose  of  the  antimony,  so  is  the  pig- 
ment and  uric  acid,  but  in  a  less  degree. 

The  golden  sulphuret  increases  all  the  constituents  of  the  urine, 
especially  the  urea  and  sulphuric  acid.     (Parkes  on  Urine), 

Antimony  is  separated  chiefly  by  the  kidneys ;  some,  however, 
passes  with  the  bile,  and  perhaps  by  the  intestines.  A  portion  is 
retained  in  the  body. 


PREPARATIONS  OF  ARSENIC. 

Since  all  arsenic  salts  produce  the  same  symptoms,  it  is  probable 
that  in  the  blood  they  ultimately  assume  the  same  form. 

Dry  arsenious  acid  produces  no  changes  in  the  unbroken  skin, 
but  in  wounds  or  sores  it  excites  very  active  inflammation,  suffi- 
cient, if  the  application  is  a  strong  one,  to  destroy  the  tissues  for 
some  depth.  Arsenious  acid  has  long  been  used  to  destroy  warts, 
condylomata,  cancerous  growths,  the  nerve  of  a  carious  tooth,  &c. 

It  may  be  applied  pure,  or  mixed  in  variable  quantities  with  some 
bland  powder,  as  starch.  At  times  this  application  has  enjoyed  a 
high  reputation,  whilst  at  other  times  it  has  fallen  into  almost  com- 
plete disuse.  Some  have  fallen  victims  to  this  treatment,  it  is  said, 
through  the  absorption  of  arsenic  in  sufficient  quantity  to  destroy 
life,  but  an  untoward  result  like  this  can  occur  only  when  certain 
well-known  precautions  are  disregarded.  Absorption  can  be 
effectually  prevented  if  sufficient  arsenic  is  employed  to  excite 
active  inflammation ;  for  inflamed  tissue  loses  the  power  of  absorp- 
tion more  or  less  completely.  Produce  active  inflammation,  and 
the  patient  is  safe;  but  if,  through  fear  of  poisoning,  too  little 
arsenic  is  used,  that  is  the  most  efficacious  way  of  doing  what  it  is 
desired  to  avoid.  Surgeons,  experienced  in  the  employment  of 
arsenic,  recommend  that,  if  the  tissues  to  be  destroyed  arc  exten- 
sive, the  arsenic  should  be  applied  to  a  part  only  of  the  surface  at 
a  time.  When  employed  to  remove  large  growths  like  cancer,  the 
skin  being  unbroken,  incisions  are  flrst  made,  and  into  these  the 
arsenical  paste  is  laid,  which  soon  stirs  up  active  and  deep-seated 
inflammation,  and  the  growth  dies  for  a  considerable  depth.  The 
whole  tumour  often  sloughs  away  from  the  healthy  tissues — is  in 
fact  enucleated — leaving  a  clean  and  healthy  sore,  which  heals 
without  trouble  in  fifteen  to  thirty  days. 

Lupus  and  other  obstinate  skin  affections  may  be  treated  in  the 
same  way. 
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Arsenious  acid  and  powdered  acacia,  of  each  an  ounce,  blended 
with  five  fluid  drachms  of  water,  form  an  arsenical  mucilage  much 
used  by  Dr.  Marsden  to  remove  epitheliomatous  growths.  Some 
of  this  arsenical  mucilage  is  to  be  painted  over  the  tumour  night 
and  morning,  great  care  being  taken  to  limit  its  employment  to 
the  diseased  tissues.  Each  application,  covering  not  more  than  a 
square  inch,  is  to  be  several  times  repeated,  and  the  separation  of 
the  sloughs  aided  by  poulticing. 

The  following  powder  may  also  be  used : — Fresh  lime,  half  an 
ounce;  yellow  sulphide  of  arsenic,  20  grains ;  starch,  180  grains. 
The  arsenic  should  constitute  one-fifth  or  one-sixth  part  of  the 
arsenical  powder,  so  as  to  insure  the  excitation  of  sufficient  inflam- 
mation to  prevent  poisonous  absorption.  This  powder  may  be 
also  cautiously  used  as  a  depilatory. 

Liquor  arsei^calis  painted  over  warts  is  said  to  cause  them  to 
disappear,  and  a  limited  experience  leads  me  to  believe  that  the 
arsenic  does  appear  to  disintegrate  the  wart,  so  that  pieces  of  it 
drop  off",  or  can  be  picked  out.  If  very  large  it  must  first  be  dis- 
solved away  with  strong  nitric  acid,  to  allow  the  liquor  arsenicalis 
to  come  in  contact  with  the  softer  tissues  below.  It  has  appeared 
to  me  to  be  also  a  useful  application  to  corns.  The  corn  should 
be  well  pared  down  and  the  liquor  arsenicalis  applied  thrice  daily. 
This  treatment  I  have  seen  greatly  improve  even  hard  corns  on 
the  sole  of  the  foot. 

An  arsenical  bath  is  useful  in  some  forms  of  rheumatoid  arthritis. 
It  is  made  by  adding  to  the  water  in  an  ordinary  general  bath  four 
ounces  of  common  washing  soda  and  twenty  grains  of  arseniate  of 
soda. 

Arsenic  has  a  sweetish  taste.  In  moderate  doses  it  apparently 
neither  undergoes  nor  produces  any  changes  in  the  mouth.  Den- 
tists employ  it  as  an  escharotic  to  destroy  the  exposed  sensitive 
pulp  of  decayed  teeth,  or  to  destroy  the  pulp  before  stopping  the 
tooth.  If  used  to  quell  pain,  the  arsenic  may  be  mixed  with  opium ; 
it  sometimes  at  first  aggravates  the  pain. 

We  see  chiefly  in  children  and  occasionally  in  adults  a  circular 
rash  on  the  tongue,  which  begins  at  a  point,  then  enlarges,  and 
separate  rings  may  coalesce.  Sometimes  the  edges  are  not  raised, 
and  the  patch  looks  as  if  due  merely  to  separation  of  epithelium, 
leaving  the  surface  unduly  clean  and  smooth ;  in  other  cases  the 
edges  are  raised,  and  have  a  gelatinous  aspect.  This  affection  is 
often  very  obstinate,  frequently  recurring,  and  is  generally  con- 
nected with  stomach  or  intestinal  disturbance ;    some  cases  being 
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always  associated  with  diarrhoea.  Other  cases  are  associated  with 
a  rash  over  the  body  like  lichen  urticatus.  In  this  affection  of  the 
tongue,  arsenia  has  appeared  to  me  to  be  useful. 

The  vapour  of  arsenical  cigarettes  drawn  into  the  lungs  is  some- 
times useful  to  prevent  or  to  lessen  attacks  of  asthma.  Care,  of 
course,  must  be  exercised  in  their  manufacture.  Trousseau  advised 
the  smoking  of  cigarettes  made  of  paper  **  saturated  with  a  solu- 
tion containing  half  a  drachm  or  a  drachm  of  arsenite  of  soda  in 
three  drachms  of  water.  Such  inhalations,  we  should  suppose, 
might  be  mischievous,  unless  closely  watched.     (Still^). 

These  cigarettes  may  be  used  in  chronic  phthisis. 

Arsenic  given  in  medicinal  doses  is  very  effective  in  sloughing  of 
the  mouth  or  throat,  malignant  sores,  as  cancrum  oris,  malignant 
sore  throat,  and  the  like.     It  is  also  useful  in  chronic  coryza. 

There  are  certain  curious  complaints  of  the  respiratory  tract 
more  or  less  allied  to  asthma,  which  I  will  now  refer  to.  In  these 
cases  of  quasi-asthma  a  dose  of  one,  two,  or  three  drops  of  the 
solution  of  arsenic  three  times  a  day  often  proves  serviceable. 

I.  A  patient  is  seized  perhaps,  daily,  or  even  several  times  a  day, 
generally  in  the  morning  directly  on  rising  or  soon  after,  with  an 
attack  of  persistent  sneezing,  with  profuse  running  from  the  eyes 
and  nose,  accompanied  sometimes  with  severe  frontal  headache. 
Each  attack  may  last  several  hours.  Several  days  sometimes 
elapse  before  the  recurrence  of  an  attack,  which  is  then  usually 
severe,  lasting  twenty-four  hours,  or  even  longer.  The  sneezing  is 
generally  accompanied,  and  sometimes  preceded,  by  itching  at  a 
small  spot  situated  inside  one  or  both  nostrils,  not  far  from  the 
orifice,  but  in  some  cases  the  itching  affects  the  whole  of  the  inside 
and  outside  of  the  nose,  extending  even  to  the  face.  These  attacks 
are  excited  by  exposure  to  cold,  by  dust,  and  sometimes  from  un- 
ascertainable  causes.     The  disease  may  endure  for  years. 

II.  We  occasionally  meet  with  cases,  apparently  identical  with 
that  just  described,  but  with  this  difference — the  attack  is  excited 
by  food,  is  most  severe  after  the  larger  meal,  and  lasts  from  twenty 
to  forty  minutes.  One  patient  felt  itching  in  the  nose,  throat, 
and  ears,  in  distinctly  periodic  monthly  attacks,  worse  in  sum- 
mer. This  attack  was  brought  on  by  food,  but  a  chill  sometimes 
brought  on  a  paroxysm. 

III.  Arsenic  is  invaluable  too  in  another  more  developed  and 
severer  form.  We  not  seldom  find  a  patient,  prone  to  catch  cold, 
attacked  with  severe  and  repeated  fits  of  sneezing,  accompanied 
with  profuse  clear  nasal  discharge,  and  severe  frontal  headache. 
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Each  attack,  generally  worse  in  the  morning,  lasts  a  few  days ; 
but,  owing  to  the  great  susceptibility  to  cold,  it  frequently  recurs. 
Severe  itching  of  the  ala  of  one  or  both  nostrils  often  forewarns 
the  patient  of  an  approaching  attack.  A  simple  irritant  like  dust 
may  be  adequate  to  excite  a  paroxysm.  Continuing  in  this  form 
for  some  time,  occasionally  for  years,  the  affection  may  then  ex- 
tend from  the  nose,  along  the  throat,  to  the  lungs,  producing  sore 
throat,  soon  followed  by  much  difficulty  of  breathing,  great  wheez- 
ing, and  free  expectoration.  The  lung  affection  may  last  for  some 
weeks.  When  this  severe  form  has  become  established,  the  lungs 
may  be  attacked  without  any  preliminary  affection  of  the  nose  or 
throat. 

IV.  Again,  among  children,  we  not  uncommonly  meet  with  a 
similar,  and  perhaps,  identical  disease.  A  child,  perhaps  six 
months  old,  undergoes  a  severe  attack  of  bronchitis,  and  thence- 
forth becomes  very  prone  to  catch  cold.  Then,  on  catching  cold, 
he  is  seized  with  frequent  and  incessant  sneezing,  lasting  a  vari- 
able time,  sometimes  a  few  hours,  sometimes  three  or  four  days, 
and  resulting  in  bronchitis,  accompanied  by  much  fever,  wheezing, 
and  great  embarrassment  of  breathing,  severe  enough  even  to 
compel  the  patient  to  sit  up  in  bed.  The  coryza  may  sometimes 
precede  the  dyspnoea  three  or  four  days,  the  shortness  of  breath 
continuing  for  many  days  or  even  weeks  after  the  cessation  of  the 
coryza.  It  is,  indeed,  a  form  of  asthma.  The  child  encounters 
many  attacks  in  the  year,  especially  during  the  winter,  and  may 
continue  liable  to  them  for  years,  and  then,  perhaps,  lose  them,  or 
they  may  engender  life-long  asthma. 

V.  Or  we  meet  with  cases  like  the  following : — A  patient  suffers 
from  asthma  for  several  years,  and  then  is  seized  with  severe  at- 
tacks of  sneezing.  These  attacks,  strange  to  say,  may  not  occur 
coincidently  with  the  paroxysm  of  dyspnoea,  the  sneezing  takes 
place  in  the  morning  on  rising,  whilst  the  difficulty  in  breathing 
comes  on  in  the  afternoon,  or  at  night. 

These  cases  appear  related  on  the  one  hand  to  bronchitic  and 
dyspeptic  asthma,  and  on  the  other  hand  to  hay  fever.  They  are 
allied  to  the  bronchitic  form  of  asthma,  being  excited  by  dust, 
cold,  and  direct  irritants ;  and  to  bronchitic  asthma  through  those 
cases  where  the  paroxysmal  coryza  is  always  accompanied  by 
bronchial  asthma ;  and  again,  to  bronchitic  asthma,  through  those 
cases  commencing  as  paroxysmal  coryza,  the  disease  extending 
and  becoming  complicated  with  bronchial  asthma,  or  vice  versd. 
To  the  peptic  forms  of  asthma  this  paroxysmal  sneezing  is  re- 
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lated,  through  those  cases  where  the  attack  is  excited  by  food; 
and  those  where  the  patient,  a  confirmed  asthmatic  for  many 
years,  then  becomes  afflicted  with  paroxysmal  coryza,  induced 
by  food,  the  asthma  at  last  ceasing,  the  coryza  alone  remain- 
ing. This  typical  case  further  illustrates  the  connection  between 
paroxysmal  sneezing  and  dyspeptic  asthma;  a  child  since  six 
months  old,  is  subject  to  attacks  occurring  every  few  months,  most 
common  in  winter,  beginning  with  not  very  severe  sneezing,  last- 
ing from  a  day  to  a  week,  often,  but  not  invariably,  followed  by 
an  attack  of  bronchitis,  with  much  difficulty  of  breathing,  and 
fever.  Even  when  free  from  an  attack,  the  child,  after  a  full  meal, 
suffers  from  stuffy  breathing. 

The  following  cases,  occurring  in  the  course  of  four  generations  in  the  same 
family,  show  the  intimate  connection  between  the  intermittent  sneezing  and 
asthma,  for  asthma  was  followed  in  the  grandson  by  hay-asthma,  and  he  begot 
an  asthmatic  child,  who  suffers  all  the  year  round  from  severe  attacks  of  itching 
and  sneezing,  not  due  to  pollen,  as  was  the  case  with  his  father;  one  patient 
showing  that  even  hay-asthma  may  be  influenced  by  climate,  whilst  his  son  es- 
pecially exemplified  the  intimate  connection  between  intermittent  sneezing  and 
asthma,  for  in  his  case,  both  co-existed,  and  both  were  peptic  in  kind,  being 
each  greatly  and  mainly  influenced  by  diet,  and  in  the  case  of  his  father  also 
by  climate. 

Mr.  H.,  aged  35.  His  g^ndfather  was  asthmatic  for  years,  dying,  close  upon 
80  years  of  age.  Mr.  H.  himself  suffered  from  hay-asthma  from  babyhood.  The 
attacks  occur  only  in  the  spring  during  the  hay  season,  and  last  six  weeks.  If  he 
goes  into  a  hay-fleld,  nay,  near  one,  he  is  stricken  immediately  with  a  severe 
attack  of  intense  itching  of  the  whole  inside  of  the  nose,  and  of  the  entire  con- 
junctiva of  both  eyes,  (though  not  over  the  frontal  sinus),  and  of  the  throat, 
accompanied  by  violent  sneezing,  and  profuse  discharge  from  the  eyes  and  nose. 
His  eyes  become  bloodshot,  and  the  lids  swell  sometimes  to  such  an  extent  that 
he  can  scarcely  see.  His  breathing  is  very  difficult,  and  without  expectoration. 
So  intensely  susceptible  is  he,  that  a  field  a  great  distance  off  will  affect  him ; 
nay,  if  his  children  play  in  a  hay-field,  and  then  come  indoors,  he  will  have  an  at- 
tack. Other  flowers  besides  grass  or  roses,  etc.,  at  this  time  will  bring  on  a  mild 
attack,  but  at  no  other  time  of  the  year.  Strong  sunlight  also  induces  them  unless 
protected  by  large  dark-glassed  spectacles.  Strange  to  say,  that  tokilst  severely 
affected  in  Sussex,  his  native  county ,  he  is  quite  free  in  Windermere,  in  Scotland, 
and  in  Devonshire,  even  though  the  grass  is  in  full  bloom.  Thus,  on  one  occasion 
when  suffering  from  a  severe  attack,  he  started  for  Linton,  in  North  Devon,  and 
after  leaving  Barnstaple,  he  began  to  improve  more  and  more,  and  while  at  Linton 
be  was  quite  free,  though  the  house  he  lived  in  was  close  to  a  grass  field  in  full 
blossom.  On  one  occasion,  whilst  yachting  in  St.  George's  Channel,  but  not  till 
the  fourth  day  from  land,  he  was  seized  with  a  severe  attack.  For  the  last  four 
years  he  has  inhaled  quinine  spray  through  his  nose  with  marked  benefit.  His 
sister,  24  years  old,  has  had  hay-asthma  for  the  last  four  years.  His  son,  aged  10, 
has  suffered  from  severe  asthma  since  a  sharp  attack  of  bronchitis  when  three 
years  old.    He  suffers  all  the  year  round  almost  continuously  from  severe  itching 


300  ARSENIC. 

inside  the  nose,  in  the  eyes,  throat,  ears,  and  under  the  chin.  When  these  symp- 
toms are  aggravated,  he  has  severe  sneezing,  with  rather  free  discharge  of  clear 
fluid  from  his  nose.  Any  kind  of  dust  aggravates  the  symptoms,  but  not  especi- 
ally pollen.  He  suffers  also  from  wheezing,  and  when  the  itching  and  sneezing 
are  aggravated  from  much  difficulty  of  breathing  and  violent  cough. 

All  these  symptoms  are  very  greatly  influenced  by  food :  thus,  the  itching,  etc.,  and 
the  dyspnoea,  are  always  aggravated  by  pastry,  sweets,  and  especially  by  a  heavy 
meal  taken  in  the  evening  or  late  at  night.  He  has  been  much  worse  since  an 
attack  of  the  measles  three  months  ago,  and  subsequently,  any  food,  even  bread  and 
butter,  increases  both  the  itching  and  the  difficulty  of  breathing.  He  does  not 
easily  catch  cold  at  Brighton,  where  he  is  always  free  from  all  his  troubles,  and 
on  one  visit  to  Linton  he  lost  all  his  symptoms  during  his  sojourn  there.  His 
stomach  has  lately  been  very  delicate,  so  that  he  vomits  very  readily.  He  is  very 
flat-chested  and  round-shouldered,  he  wheezes  loudly,  and  his  expiration  is  very 
greatly  prolonged. 

The  following  interesting  and  instructive  family  history,  throws 
much  light  on  the  affinities  of  these  curious  complaints.  A  woman, 
when  young,  suffered  from  bronchial  asthma,  which  left  her  for 
some  years,  and  then  she  became  affected  with  hay-asthma.  She 
bore  two  sons.  One,  aged  nineteen,  has  suffered  for  two  years 
every  morning  during  the  summer,  from  violent  attacks  of  sneez- 
ing, and  profuse  watery  discharge.  These  attacks  are  not  excited 
by  hay  nor  the  smell  of  flowers. 

Another  son,  aged  thirty,  has  been  subject  to  asthma  and  bron- 
chitis since  five  years  of  age.  It  began,  and  for  a  long  time 
continued,  of  the  same  character  as  that  so  often  seen  in  the 
commencement  of  asthma,  especially  in  young  children,  begin- 
ning by  an  attack  of  cold  in  the  head,  with  fever,  lasting  about 
three  days,  followed  by  about  nine  days  of  asthma.    (See  Aconite.) 

The  bronchial  asthma  of  the  mother  was  most  severe  in  the  winter.  From  this 
she  quite  recovered,  and  remained  well  for  several  years ;  but  during  the  last  ten 
years,  she  has  suffered  from  well-marked  hay-asthma,  the  attacks  being  apparently 
solely  due  to  hay. 

Her  son,  aged  19,  for  two  years  has  suffered  from  violent  attacks  of  sneezing 
and  much  running  from  the  nose,  the  paroxysm  lasting  sometimes  for  hours. 
They  are  accompanied  by  much  itching  of  the  whole  inside  of  the  nose.  There 
is  no  dyspnoea  or  wheezing.  These  attacks  occur  chiefly  in  the  morning,  directly 
he  gets  up,  but  they  may  seize  him  at  any  hour  of  the  day.  He  can  go  into  a 
hay-field,  or  smell  flowers,  without  producing  the  slightest  trace  of  an  attack. 
They  are  brought  on  by  dust  and  strong  sunlight;  these  being  the  only  causes 
he  has  detected,  but  he  cannot  account  lor  those  attacks  beginning  directly  he 
gets  out  of  bed.  The  complaint  lasts  the  whole  summer,  leaving  him  in  the  win- 
ter.   The  attacks  are  not  affected  by  food. 

His  brother,  aged  30,  has  suffiered  from  bronchitis  and  asthma  since  five  years 
old.  At  first  the  attacks  began  with  cold  in  the  head  and  fever,  without  much 
sneezing.    This  stage  lasted  about  three  days,  when  his  throat  became  slightly 
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6ore,  and  next,  bronchitis  set  in.  To  use  his  own  words,  he  has  generally  three 
days'  cold  in  the  head,  and  nine  days'  asthma,  though  sometimes  the  asthma 
lasted  much  longer,  indeed,  sometimes  continuing  for  months.  As  he  has  grown 
older,  the  attacks  have  undergone  considerable  modification.  The  chest  symp- 
toms begin  with  a  cold  in  the  head,  or  may  occur  without  it.  He  is  obliged  to 
take  the  greatest  care,  for  the  chill  brings  on  an  attack.  Strange  to  say,  con- 
ditions which  at  one  time  induce  an  attack,  are  inoperative  at  another.  Thus, 
he  can  sometimes  join  a  hay  party  without  being  affected,  yet  at  other  times, 
going  into  a  stable,  or  passing  a  hay  cart,  not  to  mention  going  into  a  hay-field, 
brings  on  a  violent  attack.  Dust,  as  house  dust,  builders'  dust,  excite  an  attack ; 
so  does  strong  sunlight  or  flowers.  An  attack  induced  by  any  of  these  agents, 
consists  in  itching  of  the  nose,  violent  sneezing,  with  profuse  discharge  from  eyes 
and  nose,  the  itching  and  discharge  being  usually  most  marked  in  the  left  nostril, 
though  sometimes  the  right  nostril  is  implicated.  In  addition,  he  suffers  from 
dyspnoea.  The  coryzal  symptoms  always  occur  in  the  day,  the  dyspnoea  at 
night.  When  troubled  with  asthma,  the  dyspnoea  is  considerably  aggravated 
by  food,  which,  however,  at  any  other  time,  does  not  produce  any  tightness  of 
the  breath. 

Strong  black  coffee,  even  the  smell  of  it,  immediately  relieves  the  dyspnoea,  but 
is  without  effect  on  his  coryza. 

The  fumes  from  Himrod's  powder,  wonderfully  relieve  both  the  cor)'za  and 
dyspnoea.  All  inhalations  with  the  foregoing  exception,  "  tighten  him  up  every- 
where, even  in  his  nose  and  throat." 

In  some  cases,  sneezing,  with  its  complications,  appears  to  be 
limited  to  the  nasal  part  of  the  fifth  nerve,  or  even  to  a  very  limited 
portion  of  it.  In  other  cases,  after  continuing*  in  this  form  for  some 
time,  the  throat  branches  of  the  fifth  may  become  involved,  and 
subsequently  the  vagus ;  or  vice  versa,  beginning  at  the  vagus,  it 
may  involve  the  fifth;  and  in  either  case  the  disease  may  quit  the 
nerve  originally  affected,  an  incident  most  common  when  the  attack 
first  affects  the  fifth  nerve.  Indeed,  in  my  experience,  this  is  not 
an  unusual  way  for  asthma  to  begin  in  children ;  and  as  they  grow 
up,  the  coryzal  symptoms  cease,  and  ordinary  bronchitic  asthma 
alone  remains. 

On  the  other  hand,  these  cases  of  paroxysmal  coryza  are  related 
to  hay-asthma,  which,  indeed,  appears  to  be  the  same  disease,  but, 
owing  to  the  patient's  idiosyncrasy,  the  attack  is  induced  only  by 
the  pollen  of  plants;  the  similarity  between  these  affections  being 
shown  by  the  fact,  that  in  each  the  mischief  may  be  limited  to  the 
nose,  frontal  sinuses,  and  eyes,  or  extending  further,  may  involve 
the  lungs. 

Mr.  Blackley,  in  an  admirable  paper,  shows,  that  in  his  own 
case,  and  in  some  other  instances,  hay-asthma  is  solely  due  to  the 
irritant  effects  of  the  pollen  of  plants.  He  conducted  an  extensive 
series  of  experiments  with  the  pollen  of  many  grasses,  cereals,  etc., 
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and  found  that  all  are  capable  of  exciting  an  attack,  although  some 
kinds  of  pollen  are  more  active  than  others.  The  pollen  of  poison- 
ous plants  is  not  more  virulent  than  that  of  harmless  plants ;  in- 
deed, he  finds  that  pollen  of  solanaceous  plants  will  excite  a  slight 
fit,  while  the  pollen  of  wheat  excites  a  very  severe  attack.  In  his 
own  person,  and  some  other  cases,  he  clearly  shows  that  all  the 
agents  hitherto  supposed  to  be  severally  productive  of  asthma,  as 
ozone,  heat,  strong  sunlight,  the  volatile  principle  on  which  the 
odour  of  plants  depends,  oleo-resins,  dust,  unless  it  contains  pollen, 
are  powerless  to  produce  a  paroxysm.  In  other  cases,  it  appears 
that  one  or  more  kinds  of  pollen  only  will  produce  the  attack. 
Thus,  rose- pollen  excites  the  attack  only  in  some  patients;  and 
it  is  said  that  in  America,  Roman  wormwood  is  a  frequent  cause. 
Hay-asthma  and  the  diseases  just  described  are  indeed  identical, 
but  owing  to  individual  idiosyncrasy,  the  attack  is  induced  in  one 
person  by  one  irritant,  and  in  another  by  a  different  irritant.  In 
some  cases,  the  attack,  as  we  have  seen,  is  induced  by  pollen,  in 
other  cases,  by  ipecacuanha,  or  by  animal  emanations,  as  from 
rabbits,  cats,  horses,  the  smell  of  mustard,  feathers,  or  a  privet 
hedge,  etc.  Dr.  W.  Smith,  of  Preston,  narrates  a  case  in  which 
a  linseed  poultice  provoked  the  symptoms  of  hay-asthma.  Simple 
dust  will  occasionally  excite  these  symptoms,  and  sometimes  one 
kind  of  dust  only.  Thus,  a  middle-aged  man,  an  ironmonger,  had 
suffered  from  paroxysmal  coryza  and  asthma  for  two  years,  the 
attacks  being  brought  on  only  by  the  dust  of  his  shop;  whilst 
other  kinds  of  dust,  as  that  of  a  road,  failed  to  affect  him ;  nor 
did  flowers,  grasses,  etc.,  nor  sunlight.  This  case  was  singular 
in  this  respect,  that  whilst  only  the  dust  of  his  shop  excited  coryza 
and  asthma,  yet  in  certain  localities  he  suffered  at  night  from  simple 
asthma  without  coryza.  Notwithstanding  Mr.  Blackley's  careful 
and  elaborate  experiments,  I  cannot  help  believing  that  sunlight 
and  great  heat  will  in  some  persons  bring  on  an  attack  without 
the  intervention  of  pollen.  It  is  well  known,  of  course,  that  strong 
sunlight  and  great  heat  will  much  aggravate  the  attack  induced  by 
pollen. 

The  itching  and  tingling  which  generally  accompany  paroxysmal 
sneezing,  no  matter  what  their  exciting  cause,  may  affect  the  whole 
or  any  part  of  the  nose.  Sometimes  the  tingling  and  itching  are 
felt  near  the  orifice,  or  inside  under  the  bridge,  and  may  extend  to 
the  cheek  or  to  the  eyes,  now  and  then  only  to  the  inner  canthus, 
and  may  be  limited  to  this  part,  or  they  may  affect  also  the  palate 
or  throat.    I  remember  the  coryza  in  one  case  was  accompanied 
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and  probably  excited  by  itching-  of  the  nose  and  soft  palate,  and 
that  iodine  inhalations  at  once  removed  the  coryza  and  nasal  itch- 
ing", but  left  unaffected  the  itching  of  the  palate,  which  ceased  at 
once  on  the  application  of  a  little  nitrate  of  silver. 

It  is  interesting  to  observe  the  very  different  degrees  of  develop- 
ment of  the  disease.  In  certain  cases,  the  attack  in  some  seasons 
appears  to  be  limited  to  paroxysmal  severe  itching  of  the  inner 
canthus.  In  other  cases,  even  of  true  "hay  fever,"  the  irritant 
excites  only  this  itching  of  the  inner  canthus;  though  at  other 
times  it  also  excites  paroxysmal  sneezing;  or  the  attack  may  at 
first  be  limited  to  the  itching,  but  as  it  goes  on,  sneezing  and 
profuse  watery  discharge  are  superadded.  In  other  instances, 
besides  the  itching  and  sneezing,  the  patient  suffers  from  bron- 
chitis and  dyspnoea.  In  another  group  of  cases  the  irritant  only 
excites  bronchitis  and  dyspnoea.  In  yet  another  set  of  cases,  a 
patient  has  violent  attacks  of  sneezing,  generally  occurring  in  the 
morning  without  any  itching;  and  in  one  instance,  a  lady  had 
each  morning  profuse  watery  discharge  literally  running  from  her 
nose,  lasting  half  an  hour,  without  itching  or  sneezing,  this  dis- 
charge always  ceasing  immediately  her  bowels  were  relieved. 
This  itching  generally  yields  to  iodine  inhalation,  even  when  it 
fails  to  arrest  the  paroxysmal  sneezing. 

This  affection  may  be  likened  to  neuralgia  of  the  branches  of  the 
fifth,  supplying  the  inside  of  the  nose,  but  instead  of  pain,  there  is 
intense  tingling  or  itching,  which  induces  violent  sneezing  and  pro- 
fuse discharge.  As  in  the  case  of  a  neuralgia,  we  can  imagine  the 
affection  in  question  to  depend  on  (i)  an  excitable  condition  of  the 
termination  of  the  nerve;  (2)  of  its  trunk;  or  (3)  of  part  of  its 
centre.  In  the  first  category,  a  normal  stimulation  produces  a 
very  powerful  effect  on  the  terminations  of  the  nerve;  in  the 
second,  a  natural  impression  becomes  intensified  in  its  passage 
along  the  nerve ;  in  the  third,  it  becomes  intensified  on  reaching 
the  excitable  nucleus,  (see  remarks  on  neuralgia  in  section  treat- 
ing on  counter-irritation),  and  the  resulting  urgent  tingling  induces 
sneezing  and  the  accompanying  phenomena.  It  is  also  conceiv- 
able, that  in  certain  cases  the  fault  lies  in  the  centre  for  sneezing, 
this  being  in  an  excitable  state,  so  that  a  normal  stimulation  of  the 
nasal  branches  of  the  fifth,  induces  violent  sneezing.  It  is  often 
difficult  to  decide  where  the  fault  lies,  whether  in  the  termination 
of  the  fifth,  its  trunk,  or  its  nucleus,  or  in  the  centre  for  sneezing. 
When  the  attack  is  provoked  by  pollen  dust,  smoke,  animal  eman- 
ations, or  the  smell  of  a  linseed  poultice,  it  is  impossible  to  localize 
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the  seat  of  the  disease,  but  sometimes  this  must  be  in  the  central 
nervous  system  itself,  as  the  following  case  illustrates : — 

Mrs.  M.,  aet.  32,  has  suffered  from  attacks  of  sneezing  for  three  years.  These 
attacks  occur  at  intervals  all  the  year  round,  but  are  worse  in  winter,  and  are 
brought  on  chiefly  by  cold  air  or  draught.  Directly  she  gets  out  of  bed,  whether 
in  the  middle  of  the  night  or  in  the  morning,  then  on  comes  the  attack  and  lasts 
two  or  three  hours.  The  least  draught  will  bring  it  on  at  any  time  of  the  day. 
Dust  or  smoke  induces  an  attack,  and  the  dust,  on  sweeping  her  room,  brings  on 
a  violent  fit.  Strong  sunlight,  or  certain  flowers,  as  lilies,  induce  a  milder  attack, 
very  slight  compared  to  one  caused  by  dust.  Excitement,  fatigue,  or  worry  bring  on 
an  attack.  The  sneezing  is  very  violent,  and  almost  incessant ;  the  discharge  from 
the  nose,  chiefly  from  the  right  nostril,  is  profuse,  and  her  eyes  run  copiously. 
The  attack  is  always  accompanied  by  intense  **  tickling"  of  the  whole  inside  of 
her  nose,  much  more  severe  in  the  right  nostril,  and  always  commences  on  that 
side.  The  itching  extends  to  the  inner  part  of  her  eyes,  but  is  not  felt  in  the  eye- 
lids. She  has  the  same  tickling,  but  slighter,  on  the  right  side  of  the  fauces,  and 
extending  to  the  right  ear,  with  a  sensation  of  cold  water  in  the  ear.  During  an 
attack  she  has  a  sensation  of  constriction,  but  only  on  the  right  side  of  the  chest. 
Brushing  or  combing,  or  pulling  out  a  hair  just  above  the  right  frontal  eminence, 
or  especially  picking  a  pimple  on  the  portion  of  the  forehead  just  below  this, 
brings  on  "  a  dreadful  pricking  sensation,"  extending  over  an  area  about  two 
inches  in  diameter,  involving  the  right  side  of  the  forehead  and  the  adjacent  scalp, 
on  which  the  hair  is  getting  grey.  This  pricking  over  the  area  always  brings  on  a 
severe  attack  of  sneezing,  with  all  the  concomitant  symptoms.  On  the  other 
hand,  attacks  induced  by  smoke  or  dust  also  produce  this  pricking  sensation  in 
the  forehead,  but  to  a  less  degree.  Sight,  hearing,  and  taste  are  unaffected. 
There  is  some  periodicity  in  her  illness  ;  thus,  for  two  or  three  weeks  she  will  be 
better,  and  will  then  relapse.  There  is  no  hereditary  tendency  to  any  neurosis, 
and  no  instance  of  asthma  in  her  family. 

A  strong  mental  impression  will  arrest  the  attack,  as  a  fright  about  her  children. 
The  paroxysms  are  not  worse  during  the  menstrual  period.  During  pregnancy  she 
is  quite  well,  especially  after  quickening,  when  she  grows  much  stronger,  but, 
after  suckling,  she  very  soon  becomes  weak,  and  then  the  attacks  return.  They 
are  not  influenced  by  food. 

Once  when  at  Brighton  for  a  week,  she  was  entirely  free  from  attacks,  though 
subject  to  them  up  to  the  time  of  going  there,  and  they  returned  immediately  she 
came  home. 

During  her  last  pregnancy  the  sneezing,  as  usual,  left  her  till  she  caught  a  cold, 
when  the  irritation  was  limited  to  the  left  nostril,  and  inner  canthus  of  left  eye, 
and  during  the  attacks  of  severe  sneezing,  she  had  a  discharge  only  from  the  left 
nostril. 

In  Mrs.  M.'s  case,  the  irritation  of  a  spot  near  the  right  frontal 
eminence  supplied  by  branches  of  the  fifth,  produced  a  violent 
attack  of  sneezing,  lasting  several  hours,  with  pricking  pain  over 
the  spot  itself;  also  throughout  the  inside  of  the  nose,  and  the 
right  side  of  her  throat.  Thus,  the  irritation  produces  an  abnor- 
mal sensation  in  a  limited  number  of  the  supra-orbital  branches  of 


ARSENIC.  305 

the  right  fifth  nerves,  and  this  abnormal  sensation,  involving  mole- 
cular changes  in  the  nucleus  connected  with  these  nerves,  spreads 
through  that  part  of  the  nucleus  in  connection  with  the  nerves 
supplying  the  mucous  membrane  of  the  nose  and  throat,  gives 
rise  to  a  sensation  of  pricking  in  the  nose — a  referred  sensation — 
which  physiologically  excites  violent  sneezing,  with  its  natural 
accompaniment — discharge  of  tears  and  mucus  from  the  nose; 
further,  this  molecular  change  extends  to  the  pneumogastric  nu- 
cleus of  the  right  side,  and  hence  excites  some  difficulty  of  breath- 
ing, and  wheezing  on  the  right  side  of  the  chest. 

Again,  in  those  curious  cases  where  the  itching  and  sneezing 
are  caused  or  increased  by  food,  we  must  admit  that  the  affection 
is  central.  In  such  cases  we  must  assume  that  an  impression 
conveyed  from  the  stomach  through  the  vagus,  and  reaching  its 
centre,  will,  through  diminished  resistance  in  this  part  of  the  cen- 
tral nervous  system,  spread  from  thence  to  that  part  of  the  fifth 
nucleus  in  connection  with  the  nerves  proceeding  from  the  mucous 
membrane  of  the  nose,  inducing  in  this  part  of  the  nervous  centre 
these  molecular  changes  which  impress  on  the  sensorium  the  sen- 
sation of  tingling  or  pricking,  and  this  condition  of  the  nervous 
centre  of  the  fifth  excites  physiologically  violent  sneezing. 

In  other  cases,  as  I  have  said,  the  fault  is  probably  due  to  an 
excitable  condition  of  the  centre  for  sneezing,  as  when  the  tingling 
or  itching  is  limited  to  a  very  small  spot,  and  is  at  first  sight  far 
too  slight,  both  in  extent  and  intensity,  to  produce  that  violent 
sneezing  which  accompanies  this  tingling.  We  must  admit,  too, 
I  think,  that  in  those  cases  of  severe  morning  sneezing,  accom- 
panying attacks  of  bronchial  asthma,  but  without  any  itching,  as 
exemplified  in  the  following  case,  the  disorder  is,  in  part,  situated 
in  the  centre  for  sneezing.  In  such  a  case,  one  would  think  the 
asthma  must  be  central,  and  dependent  on  an  excitable  condition 
of  the  pneumogastric  centre  in  connection  with  the  lungs,  and  that 
through  loss  of  resistance,  the  nervous  discharge  in  this  centre 
would  spread  to  the  centre  for  sneezing ;  but  this  view  is,  I  think, 
untenable  in  those  cases  where  the  attack  of  sneezing  does  not 
occur  during  the  paroxysm  of  asthma,  that  is,  when  the  nervous 
discharge  is  greatest  in  the  pneumogastric  centre,  but  at  some 
other  time. 

A  young  woman,  asthmatic  for  eight  years,  though  only  in  winter,  on  catching  a 
cold,  when  she  suffers  from  a  violent  attack  lasting  three  or  four  days,  growing 
less  on  the  occurrence  of  expectoration.  When  asthmatic,  food  of  any  kind 
tightens  her  breathing,  so  that  during  these  days  she  takes  no  food.    Whilst  under 
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the  attacks  she  has  patoxytms  of  sneezing  every  morning,  without  nasal  itching  or 
tingling,  when  free  from  asthma  she  has  no  sneezing,  and  can  eat  anything  with- 
out affecting  her  breathing. 

This  case  shows  the  close  relationship  between  both  bronchial  and  peptic 
asthma,  and  these  attacks  of  sneezing. 

Again,  in  some  cases,  the  affection  would  seem  to  be  seated  in 
that  part  of  the  central  nervous  system  which  controls  the  forma- 
tion of  mucus  in  the  nose,  as  in  the  instance  of  the  lady  already 
referred  to,  who,  every  morning  so  suffered  for  about  half  an  hour 
from  a  profuse  watery  discharge  from  the  nostrils,  without  any 
nasal  itching  or  sneezing. 

The  case  I  am  about  to  narrate  shows  the  connection  between 
intermittent  sneezing  and  asthma.  This  patient  for  some  years 
suffered  from  severe  intermittent  sneezing,  which  then  became 
complicated  with  asthma,  the  asthma  meanwhile  increasing,  whilst 
the  sneezing  grew  less  and  less,  till  it  almost  ceased.  The  asthma 
was  peptic  in  kind,  and  unassociated  with  bronchitis.  Bed-dust 
would  always  induce  severe  attacks  of  sneezing,  and  subsequently 
of  asthma.  Now,  as  bed-dust  is  quite  insoluble,  it  would  appear 
that  the  part  affected  was  either  the  mucous  membrane,  or  the 
terminations  of  the  nerves,  first  of  the  mucous  membrane  of  the 
nose,  next  of  the  lungs,  whilst  the  change  of  the  disease,  from 
intermittent  sneezing  to  well-marked  peptic  asthma,  favours  the 
idea  that  the  affection  was  situated  in  the  nervous  centres;  possibly 
both  the  nerve  terminations  and  the  nerve  centres  were  affected. 

Mr.  B.,  about  35  years  old,  chemist,  has  been  ill  twelve  years. 

At  first  he  suffered  from  attacks  of  sneezing,  with  profuse  watery  discharge 
from  the  nose,  accompanied  by  very  distressing  and  intense  itching  over  a  smaU 
spot  on  the  inner  surface  of  each  ala  of  the  nose  near  its  orifice.  There  was  no 
itching  of  the  nose  beyond  the  spots  indicated,  nor  of  the  eyes,  nor  fauces,  but  the 
soft  palate  felt  **  rough."  The  attacks  always  occurred  in  the  morning,  not  on  first 
rising,  but  about  nine,  and  lasted  till  eleven.  He  usually  attributed  their  onset  to 
exposure  to  cold.  He  sometimes  soaked  four,  usually  three  pocket-handkerchiefs, 
with  the  watery  nasal  discharge.  His  eyes  during  the  attacks  were  much  blood- 
shot.  They  occurred  at  any  time  of  the  year,  though  more  frequently  during 
spring  and  autumn. 

Bed-dust  always  brought  on  a  very  severe  attack.  Dust  of  shop  also  excited  a 
paroxysm,  but  not  other  kinds  of  dust,  as  road  dust.  Smoke  did  not  affect  him, 
nor  hay  fields,  for  he  has  often  passed  them  while  the  grass  was  flowering  without 
incurring  an  attack,  so  with  other  flowers.  Neither  strong  sunlight  nor  strong 
heat  induced  an  attack,  nor  ipecacuanha,  nor  animal  emanations,  nor  linseed 
poultices.  The  attacks  were  not  excited  through  the  stomach,  for  he  might  eat 
what  he  liked  at  any  time  without  bringing  on  sneezing,  though  before  this  illness 
he  noticed  that  a  few  nuts,  or  a  glass  of  sherry,  would  cause  a  peculiar,  indescrib- 
able sensation  of  the  chest,  leading  him  to  take  deep  breaths.     The  attacks  of 
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sneezing  were  so  violent  that  he  feared  he  should  "  burst  some  internal  vessel/* 
and  they  left  him  exhausted.  During  the  attacks  he  had  no  dypsnoea.  August 
last,  whilst  mixing  chalk,  orris  root  and  myrrh,  the  powder  brought  on  a  severe 
attack. 

About  five  years  ago  a  singular  change  came  over  his  illness.  He  became 
rather  asthmatical,  and  as  the  asthma  became  more  pronounced,  the  sneezing 
attacks  grew  less,  till  they  have  all  but  left  him.  There  was  a  period  when  he 
was  troubled  both  with  asthma  and  sneezing,  but  they  did  not  occur  simultane- 
ously ;  indeed,  without  any  question,  he  said  the  one  took  the  place  of  the  other, 
for  if  he  had  an  attack  of  asthma,  he  knew  he  should  not  have  the  sneezing,  or  if 
he  had  an  attack  of  sneezing,  he  felt  insured  against  asthma.  The  asthmatic 
attack  begins  at  4  a.m.,  and  lasts  two  hours,  sometimes  ending  with  a  few  out- 
bursts of  sneezing,  but  never  a  paroxysm  compared  to  his  earlier  attacks,  or  those 
alternating  with  asthma.  His  asthma  is  mainly  of  the  peptic  character,  and  is 
inevitably  brought  on  by  a  late  and  especially  by  an  indigestible  meal. 

Bed-dust  formerly  excited  the  asthmatic  paroxysm  immediately.  Cold  weather 
does  not  cause  the  asthma,  nor  fog,  nor  even  when  he  gets  a  severe  catarrh. 
Only  late  meals  excite  the  attack.  A  dose  of  colchicum  always  causes  an  attack, 
but  not  till  the  third  nightly  dose,  occurring  "  on  getting  into  bed,  and  for  an  hour 
just  before  rising,"  so  long  as  the  colchicum  is  continued.  This  effect  of  colchi- 
cum he  has  noticed  on  three  separate  occasions,  as  he  never  had  occasion  to  take 
colchicum  during  the  sneezing  period,  it  is  impossible  to  say  whether  it  would  have 
produced  a  paroxysm.  Ipecacuanha  brings  on  a  very  slight  spasmodic  sensation 
in  the  throat.  Spreading  a  pitch  plaster  will  always  bring  on  an  attack,  but  never 
induces  an  attack  of  sneezing.  The  asthmatic  paroxysm  ends  in  profuse  expector- 
ation, with  a  violent  cough  and  profuse  perspiration,  possibly  due  to  the  cough. 
During  an  asthmatic  attack  he  experiences  no  itching  under  the  chin,  nor  over  the 
chest,  nor  between  the  shoulders.  His  grandfather  had  asthma,  but  there  is  no 
history  of  hay  fever  in  his  family,  and  his  children  are  free  from  both  complaints. 
Arsenic  does  him  good.  Strong  coffee  relieves  his  attacks ;  so  does  nitre  paper 
for  a  time. 

Arsenic  in  many  of  these  cases  is  most  efficacious,  quickly 
affording  relief  in  some,  but  in  others  requiring-  ten  days  or  a 
fortnight  to  manifest  its  remedial  effect,  while  in  yet  other  cases 
it  altogether  fails.  I  find  it  of  little  or  no  value  in  true  hay 
fever,  that  is,  where  the  paroxysmal  sneezing  is  excited  by 
pollen.  Where  there  is  fever,  aconite  (see  Aconite),  if  given 
early,  curtails  the  course  of  the  attack  considerably.  Cases  un- 
yielding to  arsenic  are  sometimes  benefitted  by  iodine  inhalation, 
by  the  administration  of  iodide  of  potassium,  or  by  veratrum 
viride.  The  case  of  a  young  woman,  twenty-two  years  of  age, 
who  for  several  years  had  suffered  with  attacks  of  sneezing  like 
those  described,  well  illustrates  the  value  of  local  applications. 
The  fits  occurred  in  the  morning,  lasted  several  hours,  were 
accompanied  by  considerable  pain  over  the  forehead,  and  the 
sneezing  was  so  violent  that  she  became  quite  exhausted,  and  so 
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remained  the  greater  part  of  the  day.  She  complained  also  of 
great  itching  over  the  whole  of  the  inside  and  outside  of  the  nose 
and  part  of  the  face,  which  continued  as  long  as  the  sneezing. 
Her  health  was  failing  her,  and  her  hair  was  growing  very  thin. 
Arsenic  benefitted  her  very  slightly,  while  iodine  inhalations,  the 
internal  administration  of  veratrum  viride,  Pulsatilla,  iodide  of 
potassium,  bromide  of  potassium,  and  cod-liver  oil  were  found  use- 
less. Then  aconite  liniment  to  the  outside  of  the  nose  and  itching 
part  of  her  face,  immediately  subdued  the  attack,  removing  both 
the  itching  and  the  sneezing.  The  attacks  of  sneezing  recurred 
very  slightly,  and  a  fortnight's  persistence  with  the  treatment 
cured  them. 

The  changes  which  arsenical  compounds  undergo  in  the  stomach 
are  at  present  unknown.  There  is  no  proof  that,  like  most  other 
metals,  arsenic  combines  with  albumen  to  form  an  albuminate. 
The  uniformity  of  action  of  all  soluble  arsenical  compounds  renders 
it  probable  that  either  in  the  stomach  or  the  blood,  they  ultimately 
become  identical  in  composition. 

Metallic  arsenic,  like  the  oxide,  is  poisonous;  it  is  probably  first 
oxidized  before  it  becomes  active.  Pure  sulphide  of  the  met.'il  is 
inert,  but,  as  it  generally  contains  a  not  inconsiderable  quantity  of 
the  oxide,  this  admixture  renders  it  poisonous. 

The  condition  of  the  stomach  is  said  to  control  the  action  of 
arsenic ;  for  example,  when  food  is  present,  the  medicine  becomes 
absorbed  by  the  lacteals,  and  through  them  mixed  with  the  blood, 
while,  if  the  stomach  is  empty,  the  arsenic  is  absorbed  by  the 
veins,  and,  passing  into  the  liver,  is  separated  with  the  bile. 

In  small,  medicinal  doses,  arsenic  excites  a  sensation  of  warmth 
at  the  epigastrium,  and  gives  rise  to  a  sensation  of  hunger ;  indeed 
many  maintain  that  arsenic,  while  increasing  appetite,  promotes 
digestion,  which  others  as  strenuously  deny.  Arsenic,  as  we  shall 
see  hereafter,  by  removing  or  lessening  a  morbid  condition  of  the 
stomach,  promotes  digestion  and  appetite. 

In  certain  diseases  of  the  stomach  few  remedies  are  more  useful 
than  arsenic.  In  the  so-called  irritative  dyspepsia,  where  the 
tongue  is  furred,  and  its  papillae  red  and  prominent,  a  drop  of  the 
solution  of  arsenic,  taken  shortly  before  food,  will  be  found  of 
great  benefit.  Administered  in  the  same  manner,  it  will  arrest  the 
distressing  vomiting  of  drunkards  with  almost  unfailing  certainty, 
and  simultaneously  improve  the  state  of  the  stomach,  and  restore 
both  appetite  and  digestion.  This  vomiting,  accompanied  by  great 
straining  and  distress,  usually  occurs  in  the  morning  before  break- 
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fast;  and  mostly  very  little,  and  sometimes  nothings,  is  ejected,  and 
then  it  is  called  dry  vomiting".  The  vomit  is  generally  intensely 
bitter,  sour,  and  of  a  green  colour. 

Arsenic  is  valuable  in  chronic  ulcer  and  cancer  of  the  stomach, 
allaying  the  pain  and  checking  the  vomiting ;  and  I  have  seen  this 
metal  give  relief  in  chronic  ulcer,  after  failure  of  the  commonly- 
used  remedies. 

Arsenic  sometimes  removes  heartburn,  and  other  distressing 
sensations  of  the  stomach,  and  is  very  useful  in  gastralgia. 

Small  doses  of  arsenic  are  serviceable  in  that  form  of  chronic 
vomiting,  when,  after  eating,  the  patient  mostly  rejects  his  meal 
without  pain,  and  with  scarcely  any  nausea,  the  food  simply  re- 
gurgitating into  the  mouth. 

It  has  been  recommended  in  the  vomiting  of  cholera. 

The  solution  of  arsenic  is  always  of  service  in  that  form  of 
chronic  dyspepsia  and  diarrhoea  characterized  by  the  following 
symptoms : — A  sinking  at  the  pit  of  the  stomach,  which  is  relieved 
by  food ;  but  immediately  on  taking  it,  nay,  even  during  mastica- 
tion, an  urgent  desire  seizes  the  patient  to  relieve  the  bowels, 
which  may  constrain  him  to  quit  the  table.  The  motions  are  solid, 
or  semi-solid,  usually  containing  lumps  of  half-digested  food.  The 
disease  appears  to  depend  on  excessive  peristaltic  action  of  the 
stomach  and  intestines,  whereby  the  food,  before  it  is  digested,  is 
driven  from  the  stomach  to  the  intestines,  and  thence  expelled. 
This  form  of  diarrhoea  is  common  with  children,  eight  to  twelve 
years  of  age,  and  may  last  many  months.  Arsenic  in  a  few  days 
will  prolong  the  interval  between  the  meal  and  the  evacuation,  and 
in  a  week  or  ten  days  the  disease  will  give  way.  I  always  give 
one  or  two  drops  shortly  before  each  meal.  {See  Opium).  Arsenic 
often  proves  useful  in  other  chronic  forms  of  diarrhoea,  even  when 
due  to  serious  organic  disease,  as  the  bowel  ulceration  of  phthi- 
sis, etc. 

Arsenic  has  been  strongly  recommended  in  cholera ;  especially 
in  the  later  stages,  when  there  is  much  collapse. 

Arsenic  enters  the  blood  freely,  but  the  effects  of  this  metal  on  it 
are  unknown.  It  has  been  detected  not  only  in  this  fluid,  but  in 
most  of  the  organs  of  the  body. 

In  frogs,  according  to  Sklarek,  in  about  five  minutes  after 
poisoning  by  arsenic  acid,  the  animal  lies  flat,  with  extended  ex- 
tremities and  without  breathing.  Pinching,  or  other  irritation, 
excites  neither  reflex  action  nor  voluntary  motion,  thought  much 
voluntary  power  remains,  since,  on  lifting  the  animal,  or  with- 
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drawing  a  legf,  or  turning'  the  frog  on  its  back,  it  displays  active 
voluntary  movements.  In  a  short  time,  however,  the  animal 
becomes  completely  paralysed.  Arsenic,  therefore,  paralyses  first 
sensation  and  reflex  action,  and  some  time  afterwards  voluntary 
power.  This  account  of  Sklarek's  corresponds  with  my  observa- 
tion of  the  order  in  which  the  symptoms  occur  after  poisoning  by 
potash,  or  iii  mechanical  arrest  of  the  circulation  during  the  sum- 
mer months.  My  experiments  with  arsenious  acid,  dissolved  with 
the  aid  of  a  small  ({[uantity  of  soda,  made  in  October,  do  not  agree 
with  Sklarek's  acount ;  for  I  found  that  sensation  and  reflex  action 
persisted  as  long,  or  longer,  than  voluntary  power.  The  recon- 
cilement of  this  diffierence  is,  perhaps,  to  be  found  in  the  time  of 
year  the  experiments  were  made — Sklarek's  probably  being  made 
in  the  summer  months. 

Sklarek  attributes  the  general  paralysis  to  the  action  of  arse- 
nious acid  on  the  cord.  My  own  experiments,  conducted  with 
Mr.  Murrell,  confirm  this  statement;  but  they  show  also  that 
arsenious  acid  is  a  paralyzer  of  the  motor  and  sensory  nerves, 
and  of  the  muscles;  in  fact,  like  potash,  tartar-emetic  and 
aconitia,  it  is  a  protoplasmic  poison,  destroying  the  functional 
activity,  first  of  the  central  nervous  system,  next  of  the  nerves,  and 
last  of  the  muscles. 

Arsenious  acid  quickly  arrests  the  heart  of  cats  and  frogs,  and 
probably  of  other  animals  when  administered  in  large  doses.  This 
eflect  is  due  to  the  direct  action  on  the  heart;  for  arsenious  acid 
arrests  the  frog's  heart  when  removed  from  the  body.  As  arsen- 
ious acid  is  a  protoplasmic  poison,  I  suggest  that  it  stops  the  heart 
by  aflecting  all  its  structures,  its  ganglia,  its  nerves,  and  its  muscle* 
Arsenious  acid  lowers  arterial  tension;  partly  it  is  thought,  by  its 
influence  on  the  vaso-motor  nerves,  but  also  owing  to  its  action  on 
the  heart. 


Lesser  concludes  from  his  experiments  that  paralysis  of  the  heart  is  preceded  by 
slight  and  transient  increased  irritability,  accelerating  the  heart's  beats  in  warm- 
blooded animals.  Large  doses,  however,  at  once  decrease  the  heart's  action,  and 
the  blood-pressure  at  once  falls  in  the  aorta.  He  attributes  the  increased  fre- 
quency of  the  pulse  to  depression  of  the  vagi  and  stimulation  of  the  cardiac  ganglia. 
The  depression  from  large  doses  he  ascribes  to  depression  of  cardiac  ganglia  and 
stimulation  of  vagi.  Tlie  vagi,  he  believes,  are  first  stimulated  and  then  de- 
pressed. Arsenic  he  finds  does  not  affect  the  accelerator  nerves,  nor  the  vaso- 
motor centre,  nor  vaso-motor  nerves,  nor  the  muscular  tissues  of  the  vessels. 

Arsenic  at  first  stimulates,  but  larger  doses  soon  extinguish  the  irritability  of  the 
respiratory  centre.    The  primary  stimulation  is  never  great.    Small  doses  stimulate 
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the  terminations  of  the  pulmonary  vagi.     Arsenic  increases  peristalsis  of  the  in- 
testines by  direct  action  on  the  ganglia  in  the  intestinal  walls. 

He  finds  also  that  arsenic  diminishes  the  irritability  of  the  motor  nerves  and 
muscles,  and  first  stimulates  and  then  paralyzes  the  spinal  cord.  His  experiments 
then  for  the  most  part  confirm  my  conclusions  that  arsenic  is  a  protoplasmic 
poison,  but  he  finds  that  it  first  slightly  and  transiently  stimulates  many  struc- 
tures. 

Mr.  Murrell  and  I  noticed  that  in  ten  to  twenty  minutes  after 
injecting  a  small  quantity  of  arsenic  under  the  skin  of  a  frog  the 
animal  gapes,  keeps  its  mouth  open,  and  sometimes  puts  its  paws 
into  its  mouth ;  it  looks  as  if  sick,  and  some  frogs  actually  vomit. 
Arsenic,  therefore,  acts  as  an  emetic  to  frogs. 

Mr.  Murrell  and  I  were  astonished  to  find  how  very  fatal  ar- 
senious  acid  is  to  frogs,  for  37^^^  of  the  weight  of  the  animal  pro-  - 
duced  complete  paralysis  in  108  minutes,  and  {,^^xnr  ^^^^^^  the  frog 
on  the  third  day.  We  found  that  frogs  are  much  more  influenced 
by  arsenious  acid  dissolved  in  a  small  quantity  of  soda  than  by 
arseniate  of  soda;  one-fifth  of  a  grain  of  arseniate  of  soda  requires 
eleven  hours  to  produce  complete  paralysis. 

The  statements  as  to  the  effects  of  arsenic  when  taken  for  a 
prolonged  period  are  strangely  conflicting ;  yet  probably  all  are 
true,  though  at  present  it  is  impossible  to  reconcile  the  opposing 
statements. 

Some  animals,  as  the  horse  and  sheep,  can  take  considerable 
quantities  of  arsenic,  not  only  without  harm,  but  with  apparent 
benefit. 

It  is  now  established  beyond  reasonable  doubt,  that  in  some  parts 
of  Lower  Austria,  as  Styria,  many  of  the  inhabitants,  are  accus- 
tomed to  take  considerable  quantities  of  arsenic,  sometimes  as  a 
condiment  with  food.  It  is  said  they  often  eat  it  with  cheese.  They 
usually  begin  with  a  small  dose,  once  or  twice  a  week,  the  quantity 
being  gradually  increased,  until  half  a  grain,  or  a  grain,  or  even 
more,  is  taken  at  one  time.  This  habit  seems  to  induce  no  unto- 
ward symptoms.  Arsenic  is  eaten  for  a  twofold  purpose.  The 
women,  and  even  the  men,  take  it  to  clear  the  complexion,  and  to 
improve  the  personal  appearance ;  and  it  is  said  to  effect  these 
objects.  The  men  more  frequently  use  it  to  enable  them  to  under- 
go great  exertion  without  fatigue,  and  they  maintain  that  it  enables 
them  to  climb  mountains  and  accomplish  fatiguing  tasks,  impos- 
sible to  accomplish  without  it.  The  experience  of  most  countries  is 
opposed  to  the  Styrian  practice ;  for  it  is  generally  found  that  the 
long- sustained  administration  of  arsenic  fails  to  induce  tolerance  of 
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the  drug",  but,  on  the  contrary,  entails  serious  consequences.  Even 
in  the  arsenic-eating  countries,  the  habit  is  not  without  risk ;  for 
there  it  is  a  general  opinion  that  many  fall  victims  to  the  drug. 
It  has  been  supposed  that,  taken  in  an  insoluble  form,  the  arsenic 
is  not  absorbed  at  all,  but  passes  out  with  the  motions,  leaving 
the  system  unaffected  by  it ;  but  Dr.  Maclagan's  investigations 
effectually  dispose  of  this  supposition,  for  after  witnessing  a 
well-known  arsenic-eater  eat  arsenic  and  afterwards  collecting 
his  urine,  a  considerably  quantity  of  the  poison  was  obtained  from 
it. 

Ordinary  experience,  however,  shows  that  the  long-continued 
use  of  arsenic  produces  serious  symptoms,  evidenced  first  in  the 
eyes  and  stomach.  The  eyelids  become  slightly  oedematous,  the 
lower  before  the  upper ;  while  usually  at  the  same  time,  or  soon 
after,  slight  conjunctivitis  occurs  with  suffusion  and  smarting  of  the 
eyes,  and  sometimes  dimness  of  sight.  The  mucous  membrane  of 
the  nose,  mouth  and  throat  may  be  reddened  and  inflamed,  giving 
rise  to  thirst  and  dryness  of  the  mouth  and  throat.  In  some,  the 
djgestion  becomes  deranged  much  sooner  than  in  others.  The 
appetite  fails,  and  at  the  pit  of  the  stomach  a  sensation  of  weight 
or  soreness  is  felt,  aggravated  each  time  on  taking  food  or  the 
arsenic.  Sometimes  the  stomach  is  affected  before  the  eyes.  On 
the  appearance  of  any  of  these  symptoms  the  drug  must  be  given 
in  smaller  quantities,  or  be  discontinued.  The  skin  becomes  dry 
and  dirty-looking,  and  a  slight  "branniness"  may  be  noticed, 
most  marked  where  the  skin  is  covered  with  clothes.  Eczema  or 
urticaria  may  arise,  or  perhaps  vesication  or  mere  desquamation 
with  tenderness  of  the  palms  of  the  hands  or  soles  of  the  feet. 
Arsenic  is  said  to  have  produced  pityriasis  and  lichen  and  aching 
pains  in  the  head,  and  swelling  and  inflammation  of  the  joints. 
Sleep  may  be  much  broken,  or  disturbed  by  dreams.  Still  more 
serious  symptoms  set  in.  The  voice  becomes  rough,  and  in  some 
cases  salivation  takes  place.  Ulcers  may  form  in  the  mouth. 
Nausea,  vomiting,  and  diarrhoea,  set  in,  with  slimy  and  bloody 
motions,  voided  with  much  straining  and  pain.  The  hair,  and  even 
the  nails,  sometimes  fall  off.  Cough,  with  bloody  expectoration, 
may  occur.  With  these  serious  symptoms  the  patient  wastes 
away,  the  skin  becomes  dry  and  hot,  the  pulse  frequent,  especially 
at  night.  Pains  in  the  limbs,  neuralgic  pains,  anaesthesia,  trem- 
blings, and  even  paralysis,  come  on;  till  at  last  the  memory  fails, 
sensation  is  lost,  and  death  soon  follows.  The  susceptibility  to 
arsenic  varies;  some  being  speedily  affected  by  two-drop  doses  of 
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the  arsenical  solution,  while  others  can  take  ten  to  twenty  drops 
without  injury  for  a  considerable  time.  Dr.  McCall  Anderson 
states  that  patients  while  taking  arsenic  are  liable  to  bronchitis, 
and  should  therefore  be  cautioned  against  exposure  to  cold. 

Gies  finds  that  the  prolonged  use  of  arsenic  in  increasing  doses, 
continued  for  months,  has  the  same  effect  on  the  bones  of  rabbits, 
pigs,  and  fowls,  as  phosphorus.  The  bones  become  more  com- 
pact; these  changes  beginning  in  about  three  weeks.  The 
animals  became  heavier  and  fatter,  and  there  occurred  fatty  de- 
generation of  the  heart,  liver,  kidneys,  and  spleen. 

A  large  dose  induces  the  symptoms  of  acute  poisoning.  The 
arsenic  acts  as  an  irritant  to  the  whole  digestive  canal,  exciting 
very  active  inflammation  in  its  delicate  mucous  membrane ;  accord- 
ingly the  symptoms  to  be  expected  from  severe  inflammation  of 
this  tract  set  in.  But,  strange  to  say,  the  symptoms  following  a 
large  poisonous  dose  are  not  invariable;  the  symptoms  arising 
from  acute  inflammation  of  the  digestive  canal  are  most  common, 
and  prove  fatal  in  four  or  five  days;  but  sometimes  these  symptoms 
are  almost  or  entirely  absent,  and  instead  of  the  patient  running 
the  usual  course  of  arsenical  poisoning,  profound  coma  sets  in, 
from  which  he  never  wakes,  but  dies  in  a  few  hours,  the  mucous 
membrane  of  the  stomach  and  intestines  being  free  from  all  inflam- 
mation. Sometimes  the  symptoms  are  very  like  those  of  English 
cholera.     (Virchow). 

Dr.  Blachez  describes  another  form  of  arsenical  poisoning  char- 
acterized by  choleraic  symptoms  of  the  intestinal  canal,  with  sup- 
pression of  urine,  cramps,  and  progressive  coldness  of  the  body, 
convulsions,  and  localized  paralysis  especially  attacking  the 
extensors.  If  the  patient  survives  long  enough,  a  petechial  pa- 
pular vesicular  and  wheal-like  rash  often  appears  from  the  second 
to  the  fifth  day. 

A  fatal  dose  of  arsenic  lowers  the  temperature  of  dogs  and  rab- 
bits 4**  to  f  Fah. 

Even  when  injected  into  the  blood,  or  applied  to  a  wound,  arsenic 
produces  its  local  effects  on  the  digestive  canal,  being  found  in  the 
intestines,  showing  that  this  is  one  outlet  by  which  the  poison  is 
eliminated.  When  the  metal  is  injected  into  the  blood,  or  ab- 
sorbed by  a  wound,  the  effects  on  the  stomach  and  intestines  are 
said  to  be  as  severe  as  when  it  is  swallowed.  This  is  perhaps 
hardly  true.  It  is  evident  from  the  foregoing  facts  that  arsenic 
manifests  an  especial  affinity  for  the  mucous  membrane  of  the  in- 
testinal canal. 
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The  post-mortem  examination  in  acute  arsenical  poisoning*  shows 
much  inflammation  of  the  stomach,  often  in  patches,  in  which 
arsenic  powder  is  visible,  imbedded  in  the  thick  viscid  mucus,  and, 
according*  to  Harley,  the  arsenical  mischief  is  most  marked  at  the 
cardiac  end.  Spots  of  ecchymosis  are  sometimes  seen,  and  less 
commonly  ulcerations.  Perforation  is  rare.  The  opsophagus  and 
intestines  may  undergo  inflammation,  often  most  severe  in  the  rec- 
tum. Occasionally  the  mouth,  throat,  and  even  windpipe  and 
bladder,  become  inflamed.  The  curious  fact  has  been  pointed  out, 
that  notwithstanding-  the  existence  of  symptoms  of  inflammation, 
yet  sometimes  no  traces  o^  it  are  apparent  after  death.  This  ab- 
sence of  inflammation  cannot  be  explained  by  want  of  time  for  the 
arsenic  to  act;  for  in  cases  ending  in  death  yet  more  rapidly, 
severe  structural  changes  are  to  be  found.  Death  may  occur  in 
two  hours.  Ecchymosis  is  commonly  met  with  under  the  lining  of 
the  cavities  of  the  heart,  and  if  the  patient  survives  long  enough,  a 
petechial,  papular,  or  pustular  rash,  or  wheals  of  urticaria  may 
occur.  Neuralgic  pains^  anaesthesia,  and  paralysis  are  sometimes 
seen.  Like  phosphorus,  it  produces  extreme  fatty  degeneration  of 
the  liver,  heart,  kidneys,  and  other  structures.  Ether,  and  even 
chloroform  are  said  to  produce  similar  eflects.  Both  in  arsenical 
and  antimonial  poisoning  the  glycogenic  function  of  the  liver  is 
said  to  be  destroyed. 

Frogs  become  apparently  paralyzed  after  poisonous  doses.  For 
instance,  they  remain  motionless,  but  when  placed  on  their  backs 
they  struggle  violently  to  regain  their  habitual  position,  showing 
that  there  is  no  paralysis  of  the  voluntary  muscles  or  motor  nerves. 
At  the  same  time  they  lose  all  sensation,  for  they  may  be  pinched, 
cut,  or  burned  without  exhibiting  signs  of  pain.  This  loss  of  sensa- 
tion is  proved  to  be  due  to  the  action  of  the  drug  on  the  spinal 
cord,  and  not  on  the  sensory  nerves.  The  apparent  paralysis  is 
supposed  to  be  due  to  this  loss  of  sensation. 

Drs.  Cutler  and  Bradford,  from  their  experiments  conducted 
according  to  Malassez's  method,  are  led  to  conclude  that  ''  arsenic 
given  in  health  causes  a  progressive  decrease  of  the  number  of  the 
red  and  especially  of  the  white  corpuscles.  In  simple  anaemia,  on 
the  contrary,  there  seems  to  be  an  increase  at  first  of  both  red  and 
white  corpuscles.  After  a  certain  point  there  is  a  steady  diminu- 
tion of  both." 

Arsenic,  in  moderate  doses,  it  is  said,  gives  fulness  and  increased 
strength  to  the  pulse.  Sklarek  finds  that  arsenic  given  to  frogs 
and  cats  slows  and  weakens  and  at  last  arrests  the  heart,  and  that 
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then  galvanic  stimulation  excites  it  only  to  imperfect  contraction. 
This  result  is  probably  due  to  the  direct  action  of  the  arsenic  on 
the  heart,  for  both  Sklarek  and  Harley  find  that  it  produces  the 
same  effect  on  the  extirpated  organ.  From  Harley's  observations, 
it  appears  that  after  death  the  heart  of  an  animal  poisoned  with 
arsenic  ceases  to  beat  sooner  than  that  of  one  destroyed  by  me- 
chanical means. 

Some  give  arsenic  in  prostrating  acute  febrile  diseases,  with  the 
effect,  so  they  aver,  of  strengthening  the  pulse,  moistening  the 
skin,  and  invigorating  the  patient. 

Dr.  Bayes  recommends  arsenic  for  the  swelled  feet  of  old  or 
weakly  persons;  or  for  old  people  with  a  weakly  acting  heart  and 
feeble  circulation,  who  often  suffer  from  breathlessness  on  exertion. 

Arsenic  has  long  been  recommended  as  an  excellent  remedy  in 
spasmodic  diseases  of  the  lungs;  it  is  often  useful  in  asthma, 
whether  or  not  dependent  on  emphysema. 

Arsenic  often  gives  great  relief  to  a  class  of  emphysematous  per- 
sons who,  on  catching  cold,  are  troubled  with  a  slight  wheezing  at 
the  chest,  difficulty  of  breathing,  especially  on  exertion,  or  at  night 
time,  and  are  obliged  to  be  partially  propped  up  in  bed ;  it  ap- 
pears, however,  to  be  of  little  service  when  there  is  very  much 
bronchitis,  or  when  the  paroxysms  of  dyspnoea  are  very  urgent. 
In  this  contingency  lobelia  or  belladonna  answers  better.  Arsenic 
is  especially  useful  in  the  foregoing  cases,  where  the  difficulty  of 
breathing  can  be  connected  with  the  retrocession  of  a  rash,  as 
eczema.  Arsenic  generally  relieves  the  wheezing  with  oppressed 
breathing,  which  affects  some  children  for  months  and  even  years. 

Arsenic  lessens  the  carbonic  acid  of  respiration. 

The  beneficial  influence  of  arsenic  in  certain  skin  diseases,  par- 
ticularly in  the  scaly  eruptions  and  in  chronic  eczema,  is  univer- 
sally recognized.  Lepra  almost  always  yields  to  it,  and  its  efficacy 
over  other  forms  of  psoriasis  is  hardly  less  marked.  Many  cases 
it  cures,  others  it  improves,  but  a  few  it  leaves  unbenefited. 

Hunt,  who  has  had  more  experience  of  this  remedy  than  perhaps 
any  other  person,  laid  down  excellent  rules  for  guidance.  He  re- 
commends small  doses  as  capable  of  effecting  all  that  is  possible 
by  arsenic,  and  discountenances  the  practice  of  gradually  increas- 
ing the  dose.  If  toxical  effects  arise,  he  advises,  not  the  discon- 
tinuance but  the  diminution  of  the  dose. 

Arsenic  is  hurtful  during  the  inflammatory  stages  of  eruptions. 
Children  above  five  years  will  bear  a  dose  nearly  as  large  as  adults ;  and  it  is 
curious  that  girls  often  require  a  larger  dose  than  boys. 
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The  largest  dose  ever  required  is  Bve  minims,  repeated  three  times  a  day ;  but 
some  practitioners  give  double  or  even  treble  this  quantity.  As  a  rule  it  should 
never  be  given  on  an  empty  stomach. 

Arsenic,  if  mixed  with  food,  does  not  usually  irritate  the  bowels.  In  the  course 
of  a  few  days  or  weeks  it  will  produce  an  itching  or  smarting  in  the  conjunctiva, 
and  this  membrane  will  appear  slightly  inflamed,  the  lower  eyelid  becoming  a 
little  puffed  or  swollen  at  this  point.  The  cutaneous  disease  will  now  begin  to 
decline,  and  the  dose  must  be  reduced  one-fifth. 

Should  the  conjunctiva  continue  much  inflamed,  the  dose  must  be  still  further 
reduced,  but  the  conjunctiva  should  be  kept  affected  throughout  the  whole  course. 

If  the  skin  become  more  inflamed,  the  course  must  not  be  interrupted,  but  an 
occasional  aperient  must  be  taken. 

The  arsenical  treatment  must  be  continued  for  as  many  months  after  the  final 
disappearance  of  the  eruption  as  it  has  existed  years  before. 

These  rules  closely  correspond  to  the  advice  given  by  Dr.  Graves 
in  his  clinical  lectures.  With  two  statements  made  in  this  "code 
of  regulations"  my  experience  does  not  quite  correspond,  for  I 
have  not  found  that  smarting  of  the  eyes  and  swelling  of  the  lower 
lid  occur  so  often  as  Mr.  Hunt  implies;  nor  do  I  find  it  necessary 
to  induce  these  toxic  symptoms  to  insure  the  beneficial  influence  of 
the  remedy. 

The  first  influence  of  arsenic  on  psoriasis  is  to  make  it  redder, 
more  inflamed,  and  to  look  worse  than  before  treatment,  a  fact 
which,  if  not  known,  would  lead  to  the  suspension  of  the  drug  just 
when  it  commenced  to  do  good ;  but  the  exaggerated  redness  soon 
declines,  the  eruption  heals  in  the  centre,  leaving  in  a  short  time 
only  a  slight  redness. 

Chronic  eczema,  although  perhaps  not  so  amenable  to  arsenic 
as  psoriasis,  is  generally  benefited  by  it,  especially  the  obstinate 
chronic  forms.  It  sometimes  removes  the  rebellious  eczema  which 
infests  the  vulva,  the  verge  of  the  anus,  and  the  scrotum. 

Arsenic  will  generally  cure  that  troublesome  disease  pemphigus, 
as  Mr.  Hutchinson  has  shown;  and  although  after  a  variable 
interval  the  eruption  is  liable  to  recur,  it  will  again  yield  to  a  re- 
newed course  of  the  drug. 

Arsenic  sometimes  relieves  lichen  and  other  obstinate  skin  affec- 
tions. 

In  our  experiments  on  arsenious  acid  and  tartar-emetic,  published 
in  the  Journal  of  Physiology  for  1 878,  Dr.  Murrell  and  I  found  that 
these  two  substances  produced  desquamation  in  frogs.  Thus,  after 
poisoning  by  arsenious  acid,  even  with  only  y^^^rff  P^^^  of  the 
weight  of  the  animal,  desquamation  begins  on  the  trunk  in  about 
fiy^  hours,  in  the  legs  in  about  eight  hours.  The  cuticle  strips  off 
in  large  pieces  so  readily,  that  mere  handling  the  animal  detaches 
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it.  Tartar-emetic  affects  the  cuticle  apparently  in  a  somewhat  dif- 
ferent way ;  it  changes  the  cuticle  into  a  pulp  or  jelly,  so  that  even 
whilst  the  frog  is  alive  it  can  be  scraped  but  not  torn  off.  We  con- 
clusively showed  that  these  effects  are  due  to  the  direct  action  of 
arsenious  acid  and  tartar-emetic  on  the  skin. 

Does  arsenious  acid  affect  all  epithelial  structures  in  this  way?  I 
think  so.  Miss  Nunn  has  shown  that  it  affects  the  cornea.  And 
after  acute  poisoning,  the  bowels  are  found  filled  with  a  rice-water 
fluid,  consisting  of  epithelial  flakes,  and  the  epithelial  cells  are 
choked  with  granules,  and  some  in  a  state  of  advanced  fatty  de- 
generation, and  these  changes  occur  even  when  the  poison  is  in- 
jected into  a  vein. 

Miss  A.  Nunn,  Lecturer  on  Biology  in  the  Wellesley  College, 
Boston,  U.S.A.,  under  the  direction  of  Dr.  Michael  Foster,  kindly 
investigated  microscopically  the  action  of  arsenious  acid  and  of 
tartar-emetic  on  the  skin.  Miss  Nunn  shows  that  the  peculiar 
effect  of  these  substances  is  limited  to  the  epidermis  and  leaves  un- 
affected the  corium,  with  the  exception  of  increasing  the  quantity  of 
blood  it  contains.     Miss  Nunn  says  : — 

"An  examination  of  a  series  of  sections  taken  from  different 
parts  of  the  body  at  different  intervals  after  the  (hypodermic)  intro- 
duction of  the  poison,  shows  that  the  general  effect  of  arsenious 
acid  on  the  epidermis  is  to  cause  a  degeneration,  and  partial  solu- 
tion of  the  protoplasm  of  the  cells,  whereby  (i)  the  whole  epiderm 
becomes  loosened  from  the  subjacent  derm,  (2)  the  cells  of  the 
malpighian  become  incoherent,  so  that  the  whole  layer  collapses, 
and  its  well-known  architectural  features  become  obscured,  and  (3) 
the  intermediate  layer  separates  from  the  malpighian  layer  below, 
and  at  times  from  the  corneous  layer  above.  The  corneous  and 
intermediate  layers  are  thus  desquamated,  sometimes  separately, 
sometimes,  and  perhaps  most  frequently,  together.  In  no  case, 
even  in  those  of  most  extreme  or  most  lengthened  poisoning,  have 
I  ever  seen  the  malpighian  layer  actually  cast  off  during  life ;  it 
always  remains  attached  (though  loosely)  to  the  derm  in  a  manner 
which  I  shall  presently  describe.  In  preparing  sections,  however, 
it  frequently  becomes  wholly  detached. 

"  It  is  obvious,  from  the  foregoing  account,  that  the  arsenic  first 
attacks  the  lowermost  or  innermost  portions  of  the  epiderm,  and 
that  its  action  advances  from  the  derm  outwards.  This  may  be  in 
part  due  to  the  simple  fact  that  the  innermost  cells  are  those  which 
are  nearest  to  the  blood-vessels  carrying  the  poison ;  but  this  can 
hardly  be  the  whole  reason,  since  diffusion  must  be  very  rapid 
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through  a  thin  membrane  of  such  a  nature  as  the  epidermis.  It 
seems  more  natural  to  attribute  the  phenomena  to  the  fact  that  the 
cells  of  the  malpighian  layer  next  to  the  derm  (the  columnar  layer) 
are  composed  of  more  active,  more  irritable  protoplasm  than  that 
of  the  rest  of  the  derm,  the  irritability  diminishing  in  the  series  of 
cells  from  within  outwards  in  proportion  as  the  metamorphosis  of 
the  protoplasm  into  keratin  becomes  more  and  more  pronounced. 

"  I  never  observed  any  excess  in  the  fluids  excreted  by  the  skin 
generally  as  the  result  of  arsenic  poisoning,  and  it  is  impossible  to 
explain  the  changes  described  above  as  merely  due  or  as  chiefly 
due  to  an  excessive  discharge  of  fluid  from  the  cutaneous  blood- 
vessels or  lymphatics  loosening  and  separating  the  cells.  All  the 
facts  go  to  prove  that  the  changes  are  the  result  of  the  arsenic  act- 
ing directly  on  the  epidermic  cells  themselves.  The  arsenic-poi- 
soned epidermic  cell,  with  its  diminished  cell-substance  and  shrunken 
nucleus,  presents  a  striking  analogy  with  the  secreting  cell  (of  a 
salivary  gland^  which  has  been  stimulated  to  exhaustion ;  and  I 
shall  probably  not  go  far  wrong  in  regarding  the  changes  of  the 
former  as  the  consequences  of  an  action  of  the  poison  not  wholly 
unlike  an  excessive,  in  fact,  a  lethal  stimulation,  by  which  the 
destructive  stages  of  the  metabolism  of  the  cells  are  hurried  on 
beyond  the  reparative  power  of  the  constructive  stages. 

''  The  stimulation  is  obviously  of  a  peculiar  kind.  One  marked 
effect  of  the  stimulation  of  undifferentiated  protoplasm  is  to  for- 
ward and  accelerate  processes  of  growth.  I  have  looked  diligently 
for  indications,  such  as  double  nuclei,  &c.,  of  multiplication  in  the 
epidermic  cells,  but  always  in  vain.  One  would  naturally  expect 
that  the  changes  which  I  had  described  would,  if  the  animal  lived 
and  recovered  from  the  poison,  be  followed  by  a  rapid  renewal  of 
the  epidermis,  but  I  have  not  as  yet  succeeded  in  keeping  the  ani- 
mals long  enough  to  see  even  the  first  trace  of  it.  I  may  remark 
incidentally,  that  the  fact  of  the  columnar  layer  being  the  first  to 
be  attacked  by  the  poison  may  perhaps  be  regarded  as  an  indica- 
tion that  the  growth  of  the  epidermis  does  take  place  from  this 
layer,  and  not,  as  recent  researches  on  the  structure  of  the  mam- 
malian epiderm  have  suggested,  from  the  cells  of  the  intermediate 
part. 

"The  characteristic  vertical  arrangement  of  the  undermost  cells, 
the  columnar  layer  of  the  epiderm,  is  a  phenomenon  for  which  it  is 
very  difficult  to  account.  Embryologically  considered,  this  feature 
seems  to  be  a  continuation  of  the  condition  of  the  primary  epiblast, 
the  cells  of  which  are  always  vertical ;  but  it  is  difficult  to  see  what 
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purpose  is  served  by  the  preservation  of  this  ancestral  feature.  It 
is  obvious,  however,  from  the  results  which  I  have  given,  that  this 
vertical  position  is  maintained  (for  whatever  reason)  by  some  exer- 
tion of  the  protoplasm  of  the  constituent  cells.  Immediately  that 
the  arsenic  damages  the  protoplasm,  the  vertical  arrangement  is 
lost :  indeed  this  is  the  most  obvious  effect  of  the  arsenic,  and  the 
one  most  readily  recognized." 

Concerning  the  action  of  antimony  she  says:  " The  structural 
changes  in  the  epidermis  brought  about  by  antimony  are  essen- 
tially the  same  as  those  produced  by  arsenic.  There  is  (i)  the 
same  marked  degeneration  and  partial  solution  of  the  columnar 
layer  which  causes  the  epidermis  to  be  held  less  firmly  to  the 
dermis;  though  previous  to  the  hardening,  the  extreme  softness  of 
the  cells  prevents  it  from  being  stripped  away  as  can  be  done  in 
the  case  of  arsenic.  There  is  (2)  the  same  degeneration  and  se- 
paration of  all  the  cells  of  the  malpighian  layer,  and  (3}  the  same 
desquamation  of  the  corneous  and  intermediate  layers.  The  prin 
cipal  difference  is  the  greater  softness,  or  more  complete  isolation 
of  the  cells,  and  the  somewhat  more  marked  change  in  the  inter- 
mediate layer.  The  cells  of  this  layer  appear  more  thoroughly 
detached  from  one  another,  and  hence  cavities  are  more  frequent- 
ly found  between  them ;  but  their  protoplasm  is  never  formed  with 
threads  and  processes  enclosing  spaces,  as  in  the  columnar  cells. 
It  is  this  separation  of  the  constituent  cells  of  the  intermediate 
and  also  of  the  malpighian  layer  which  is  the  chief  determining 
cause  of  the  pulpy  or  mucilaginous  condition  of  skin  in  antimony 
poisoning  mentioned  by  Ringer  and  Murrell.  Altogether,  the 
action  of  antimony  is  more  rapid  than  that  of  arsenic,  and  the 
changes  produced  by  it  bear  evidence  of  more  violence.  But  the 
marked  change  in  the  columnar  cells  remains  the  most  character- 
istic feature  among  the  structural  changes  produced  by  both  arsenic 
and  antimony  poisoning. 

"  Both  these  drugs,  then,  have  a  specific  effect  upon  the  cells  of 
the  epidermis,  the  one  differing  slightly  only  from  the  other  in  their 
fundamental  action,  though  the  results  appear  to  the  naked  eye  to 
diverge  so  largely.  The  skin,  under  the  influence  of  either  drug, 
presents  a  striking  contrast  to  one  which  has  been  left  to  disinte- 
grate in  a  natural  manner  after  deaths  I  have  examined  the  skin 
of  frogs  at  intervals  of  one  to  seven  days  after  death,  but  I  have 
never  observed  the  peculiar  changes  which  I  have  described  above 
as  taking  place  in  the  columnar  cells.  The  cells  of  the  whole  epi- 
dermis become  granular  and  more  opaque,  and  the  outlines  of  the 
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cells  become  indistinct ;  the  corneous  layer  may  be  thrown  off,  and 
the  features  of  the  malpighian  layer  become,  eventually,  very  diffi- 
cult to  recognize,  but  at  no  stage  does  either  the  protoplasm  of  the 
cells  become  softened  in  the  peculiar  manner  described,  nor  do  the 
nuclei  become  shrunken.  The  desquamation  under  antimony  and 
arsenic  is  obviously  a  specific  effect." 

Miss  Nunn  finds  that  arsenious  acid  and  tartar-emetic  affect  the 
cornea  in  a  similar  manner  to  the  skin,  but  the  effects  are  never  so 
marked  as  in  the  skin. 

It  is  interesting  to  observe  how  these  experiments  confirm  the 
conclusions  previously  arrived  at  by  clinical  study.  These  investi- 
gations show  that  arsenic  affects  the  epidermis  mainly,  if  not  ex- 
clusively, and  leaves  the  dermis  unaffected.  Dr.  Duhring,  in 
Wood's  "Therapeutics,"  says,  that  diseases  affecting  the  more 
superficial  parts  of  the  skin  are  most  amenable  to  the  influence  of 
arsenic,  and  that  it  possesses  little  or  no  influence  upon  diseases 
seated  in  the  deeper  structures  of  the  skin.  It  has  no  effect  upon 
infiltrations  of  the  corium. 

Few,  if  any,  remedies  are  so  successful  in  chorea  as  arsenic.  U 
there  is  much  anaemia,  iron  is  required  ;  if  fever  or  rheumatism, 
these  must  be  subdued  by  appropriate  treatment.  But,  in  simple 
uncomplicated  cases  of  cholera,  arsenic  is  far  the  best  remedy. 
Its  occasional  non-success  is  sometimes  owing  to  the  undue  small- 
ness  of  the  dose,  and  decided  improvement  often  begins  simul- 
taneously with  a  freer  administration  of  the  medicine.  When 
chorea  has  resisted  smaller  quantities,  children  may  take  four, 
five,  or  more  minims  of  the  solution.  Dr.  E.  Smith  recommends 
larger  doses,  and  I  have  found  these  highly  successful.  In  one 
case  which  rapidly  improved,  I  quickly  increased  the  dose  till  the 
boy  took  twenty  minims  of  liquor  arsenicalis  six  times  a  day,  and 
in  another  successful  case  the  girl  took  fifty  minims  of  liquor  daily. 
Perrorid  uses  arsenic  hypodermically  with  great  success.  Arsenic 
is  well  borne  this  way  and  does  not  de/'ange  the  stomach. 

Dr.  Hughes  and  Dr.  Cooper  highly  commend  small  doses  of 
arsenic  in  neuralgia.  Dr.  Anstie  also  speaks  highly  of  it  in  various 
neuralgias ;  and  in  angina  pectoris,  a  disease  he  regarded  as  a 
neuralgia,  he  states  that  it  will  lessen  the  severity  of  the  attacks,, 
reducing  them  in  time  to  mere  *'  tightness  of  the  chest." 

Arsenic  has  been  found  serviceable  in  epilepsy.  It  not  unfre- 
quently  cures  dull  throbbing  pain  affecting  one  brow. 

With  the  exception  of  quinia,  no  drug  subdues  intermittent  fever 
like  arsenic.     Some  indeed  with  large  experience  count  arsenic 
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equal,  if  not  superior,  to  bark  in  ague.  The  greater  number  of 
observers,  however,  do  not  credit  arsenic  with  such  pre-eminent 
virtues,  maintaining  that  cinchona  cures  the  disease  more  quickly 
and  more  certainly,  and  that  it  is  especially  to  be  preferred  in 
those  malignant  forms  which,  unless  at  once  arrested,  speedily 
destroy  life.  A  concurrence  of  testimony  tends  to  show  that 
arsenic  is  most  useful  in  long-standing  agues,  especially  of  the 
quartan  type. 

Arsenic  has  lately  been  extolled  in  phthisis  and  tuberculosis.  It 
is  said  to  improve  the  appetite,  increase  assimilation,  lessen  expec- 
toration and  cough,  and  to  promote  the  cicatrization  of  cavities.  It 
is  stated  that  it  will  reduce  the  temperature  in  tuberculosis,  and 
after  carefully  investigating  this  subject,  I  am  inclined  to  believe 
so ;  at  least  I  have  frequently  observed  a  steady  and  sustained  fall 
of  the  thermometer  follow  the  use  of  arsenic  in  cases  where  the 
undue  temperature  had  continued  unchanged  for  a  considerable 
time,  and  this  I  have  known  happen  twice  or  three  times  in  the 
same  case  on  reverting  to  arsenic  after  it  had  been  discontinued. 
The  decline  generally  takes  place  gradually,  and  may  begin  soon 
after  taking  the  arsenic,  or  the  fall  may  be  postponed  for  ten  or 
twelve  days.  Moreover,  I  have  seen  children  in  a  hopeless  state, 
with  severe  tuberculosis  involving  lungs,  intestines,  and  perito- 
neum, steadily  and  slowly  improve  and  ultimately  recover  under 
arsenic  treatment,  and  I  have  observed  a  like  result  in  adults  with 
phthisis,  in  the  subacute  and  chronic  forms.  It  must,  however,  be 
admitted  that  this  is  a  very  intricate  subject,  seeing  how  irregular 
a  course  the  fever  of  tuberculosis  runs,  and  how  sometimes  cases 
the  most  desperate  recover  by  means  of  other  treatment,  or  indeed 
through  little  or  no  treatment.  Still,  I  am  sure  that  the  action  of 
arsenic  in  phthisis  and  tuberculosis  is  well  worthy  investigation. 
I  have  generally  given  from  two  to  four  minims  every  two  to  four 
hours.  In  a  few  cases  it  is  ill  borne,  producing  sickness  and  pain 
in  the  stomach  and  bowels. 

Arsenic  is  often  serviceable  in  rheumatoid  arthritis  and  nodosity 
of  the  joints,  but  the  indications  for  its  employment  are  unknown. 
The  pains  of  this  troublesome  affection  are  sometimes  increased, 
ometimes  benefited,  by  heat,  some  cases  being  worse  in  summer, 
others  in  winter;  some  are  worse  during  the  day,  others  at  night. 
All  these  forms  arsenic  will  sometimes  cure,  yet  its  action  is  capri- 
cious, for  in  cases  apparently  identical  it  sometimes  fails  and  some- 
times cures.  Its  effects  are  sometimes  astonishing,  for  stiffened 
joints,  for  a  long  time  considerably  enlarged,  become  reduced  to 
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their  natural  size,  and  reg^ain  their  suppleness.  Large  doses  are 
necessary,  given  for  a  considerable  time,  and  it  must  be  borne  in 
mind  that  if  improvement  does  not  speedily  ensue  it  must  not  be 
concluded  that  the  medicine  will  fail.  Some  consider  it  necessary 
to  produce  the  toxic  effect  of  arsenic ;  but  in  many  cases  improve- 
ment certainly  results  without  pushing  the  remedy  to  this  extent. 

Dr.  Simpson  employed  arsenic  in  that  peculiar  affection  of  the 
bowels  prevalent  among  women,  characterized  by  the  copious  dis- 
charge of  membranous  shreds,  accompanied  by  much  emaciation, 
and  a  long  train  of  neuralgic  and  other  nervous  symptoms — an 
affection  occasionally  co-existing  with  dysmenorrhcea,  the  mem- 
branous shreds  being  discharged  both  from  the  bowels  and  uterus. 

Like  other  metals,  arsenic,  though  more  quickly  eliminated  than 
some  metals,  as  lead,  is  retained  a  long  time  in  the  body.  Some 
maintain  that  arsenic  is  to  be  found  in  the  bones  as  arseniate  of 
lime,  a  statement  denied  by  others.  It  may  be  detected  in  the 
milk. 

It  is  found  in  the  blood  chiefly  with  the  red  corpuscles.  It  is 
separated  from  the  body  by  the  urine,  the  stomach,  and  intestines, 
and  perhaps  by  the  liver.  After  arsenical  poisoning,  the  metal  is 
ound  in  the  liver  in  quantities  larger  than  elsewhere.  It  may  be 
that,  like  many  other  metals,  it  is  separated  from  the  body  with  the 
bile. 

We  know  nothing  of  its  influence  on  the  composition  of  the  urine. 
Some  experimenters  assert  that  the  urea  is  lessened,  and,  as  the 
carbonic  acid  separated  by  the  lungs  is  diminished,  they  conclude 
that  arsenic  diminishes  tissue  metamorphosis  to  a  considerable  ex- 
tent. Vogel  observed  haemato-globulin  in  the  urine  of  an  indi- 
vidual poisoned  with  arseniuretted  hydrogen. 

Dr.  Garrod  states  that  arsenic  acid  is  less  irritating  to  the  stom- 
ach than  arsenious  acid. 


PHOSPHORUS. 

This  substance  for  many  years  had  fallen  into  disuse,  but,  owing  to 
its  signal  success  in  neuralgia  in  the  hands  of  homoeopaths,  it  has 
again  recently  risen  to  favour. 

In  doses  sufficient  to  produce  acute  poisoning,  its  effects  are  very 
singular. 
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It  is  an  irritant  poison,  but  the  symptoms  are  sometimes  delayed 
for  hours,  or  even  days.  The  patient  complains  of  burning  in  the 
throat  with  intense  thirst  and  severe  burning*  pain  in  the  stomach, 
followed  by  distension  of  the  abdomen  and  vomiting  of  a  dark  green 
or  black  substance  with  the  odour  of  garlic,  and  sometimes  phos- 
phorescent. There  are  the  usual  symptoms  of  collapse.  In  less 
severe  cases,  vomiting  ceases  on  the  second  or  third  day,  but  on 
the  occurrence  of  jaundice>  which  often  happens,  the  sickness  re- 
turns, and  the  rejected  matter  contains  dark-coloured  blood. 
There  is  now  pain  and  tenderness  over  the  liver,  generally  diar- 
rhoea, and  later  the  stools  become  clay-coloured.  At  first,  it  is 
said,  there  may  be  fever,  the  temperature  rising  even  to  102°,  but 
subsequently  the  temperature  sinks  below  the  standard,  and  in  one 
case  it  fell  to  Sg"*  Fah.  in  the  rectum.  Jaundice  sets  in  from  the 
second  to  the  fifth  day,  and  at  first  the  liver  is  apparently  enlarged, 
but  afterwards  it  becomes  considerably  lessened.  The  urine  is 
generally  scanty,  albuminous,  and  sometimes  bloody.  It  deposits 
epithelium  cells,  and  when  there  is  jaundice  it  contains  biliary  acid 
and  colouring  matter  with  leucine  and  tyrosine.  Haemorrhage  and 
purpura  often  occur.  Later,  either  delirium  sets  in  or  coma,  which 
may  terminate  in  convulsions.  The  post-mortem  reveals  most  of  the 
tissues  in  a  state  of  advanced  fatty  degeneration.  In  the  stomach 
and  intestines,  there  is  general  inflammation  of  the  glandular  struc- 
tures; hence  the  mucous  membrane  is  thickened  and  whitish. 
The  epithelium  is  granular  or  fatty  and  much  degenerated  or  even 
broken  up.  The  liver  is  either  enlarged,  with  its  cells  in  a  state 
of  advanced  fatty  degeneration,  or  is  contracted  from  destruction 
of  the  cells.  The  kidneys  are  similarly  affected,  the  epithelium 
being  swollen,  granular,  fatty,  or  broken  up.  The  heart,  the 
voluntary  muscles,  and  other  structures  are  also  implicated.  The 
fatty  degeneration  affects  likewise  the  whole  of  the  arterial  system, 
down  to  the  microscopic  arterioles  (Wegner),  and  the  number  of 
the  blood  discs  are  said  to  be  lessened. 

Fatal  doses  of  phosphorus  lower  the  temperature  of  dogs  and 
rabbits  8*  to  12**  Fah. 

The  effects  of  chronic  phosphorus  poisoning  have  lately  been 
elaborately  worked  out  on  animals  by  Dr.  George  Wegner,  with 
most  singular  results.  It  has  long  been  known  that  workmen  ex- 
posed to  the  fumes  of  phosphorus  are  liable  to  necrosis  of  the  jaw, 
and  Dr.  Wegner  believes  that  this  results  from  the  direct  action  of 
the  phosphorus  on  denuded  bone,  and  that  necrosis  will  not  set  in 
unless  through  wounds  or  carious  teeth  there  is  some  destruction  of 
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the  soft  tissues,  thus  enabling  the  phosphorus  to  reach  the  exposed 
bone;  in  support  of  this  view  he  adduces  the  following*  reasons: — 
I.  If  the  periosteum  of  an  animal  is  severely  wounded,  and  phos- 
phorus is  given  in  the  form  of  a  pill,  even  for  months,  the  perios- 
teal changes  do  not  take  place.  2.  When  the  tibia  of  a  rabbit  is 
partially  bared,  a  healthy  granulating  wound  is  soon  established, 
but  under  exposure  to  a  phosphorus  atmosphere,  periostitis  is  set 
up  similar  to  that  in  the  jaw.  3.  Many  workers  in  phosphorus  es- 
cape, whilst  those  who  do  suffer  have  carious  teeth. 

Dr.  Wegner  found  that  gradually  increasing  doses  of  phos- 
phorus or  phosphorus  fumes  administered  to  rabbits  produced  con- 
gestion of  the  mucous  membrane  of  the  stomach,  this  membrane 
becoming  of  a  brown  colour  and  three  times  its  natural  thickness. 
The  liver  is  chronically  inflamed,  with  great  increase  of  the  inter- 
stitial tissue,  affecting  earliest  that  portion  surrounding  the  acini. 
This  new  tissue  contracts,  producing  atrophy  of  the  liver  cells,  and 
obstruction  of  the  vessels  and  ducts.  The  organ,  at  first  enlarged 
and  livid  in  colour,  sometimes  gradually  changes  into  the  hob- 
nailed liver,  or  into  a  shrunken  irregular  mass,  deformed  by  con- 
tracting bands. 

Given  in  doses  too  small  to  affect  the  stomach  and  liver,  phos- 
phorus modifies  the  bones,  especially  in  growing  animals.  Thus, 
where  spongy  tissue  should  be  formed  in  the  growing  bone,  dense 
solid  tissue  takes  its  place,  which,  examined  by  the  naked  eye  and 
microscope,  is  found  to  consist  of  well-formed  bone,  and,  if  the  ad- 
ministration of  the  phosphorus  is  continued,  the  proportion  of  dense 
bone  increases,  and  the  cancellous  structure,  in  accordance  with  a 
natural  process,  becomes  absorbed  to  make  room  for  marrow  tis- 
sue, till  at  last  no  cancellous  structure  is  left,  and  afterwards 
the  solid,  newly-formed  tissue  itself  also  undergoes  absorption. 
Changes  occur  likewise  in  the  bony  substance  formed  by  the 
periosteum.  The  new  bone  looks  natural,  but  the  microscope 
reveals  that  it  is  dense,  and  compact  masses  of  it  encroach  on  the 
Haversian  canals,  producing  in  them  at  last  a  general  narrowing 
which  affects  even  bone  formed  previous  to  the  administration  of 
phosphorus.  If  phosphorus  is  given  for  a  long  time  to  adult  ani- 
mals, the  spongy  tissue  thickens,  and  the  compact  tissue  becomes 
still  more  dense,  and  after  a  time  new  bony  tissue  is  deposited  on 
the  inside  of  the  shaft,  increasing  till  the  bone  actually  becomes 
solid.    The  chemical  composition  of  the  bone  is  natural. 

Dr.  Wegner  found  also  that  under  the  influence  of  phosphorus, 
callus  after  fractures  or  resection  becomes  more  dense,  and  the 
formation  of  new  osseous  tissue  is  favoured. 
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The  changes  above  described  are  produced  by  phosphorus  as 
such,  and  not  after  its  conversion  into  phosphoric  acid.  For  phos- 
phoric acid  does  not  produce  the  peculiar  changes  in  the  stomach 
and  liver.  It  does,  however,  affect  the  bones  similarly,  in  very 
large  quantities,  larger  than  could  be  produced  by  the  phosphoric 
acid  generated  from  phosphorus  introduced  into  the  system. 
Wegner  considers  that  it  acts  as  a  food,  promoting  natural  growth. 

In  acute  poisoning,  phosphorus  itself  is  absorbed  unchanged,  for 
in  some  cases  the  breath,  the  urine,  and,  after  death,  the  tissues 
themselves,  are  luminous ;  moreover,  it  has  been  chemically  de- 
tected in  most  of  the  tissues. 

The  jaundice  occurring  in  acute  phosphorus  poisoning  has  been 
variously  explained.  Dr.  Ebstein  holds  that  it  is  not  due  to  de- 
struction of  the  liver  cells,  but  to  catarrh  of  the  small  biliary  ducts, 
causing  obstruction  and  leading  to  absorption  of  bile.  The  ductus 
communis  choledicus  has  sometimes  been  found  occluded  by  a  tena- 
cious plug  of  mucus,  thus  greatly  assisting  the  obstruction  of  the 
smaller  ducts  in  the  production  of  jaundice.  The  presence  of  biliary 
acids  in  the  urine,  when  jaundice  occurs,  certainly  supports  the 
view  that  the  jaundice  depends  on  absorption  from  obstruction  of 
the  ducts,  rather  than  from  suppressed  secretion  owing  to  the  de- 
struction of  the  liver  cells.  Sometimes  the  contents  of  the  intestines 
are  found  destitute  of  bile. 

According  to  Mr.  Ashburton  Thompson,  the  effects  of  repeated 
medicinal  doses  are  improved  appetite,  increased  rate  of  circula- 
tion, a  heightened  temperature,  perspiration,  irritation  of  the  skin, 
abundant  urine,  sometimes  loaded  with  deposit,  a  sharpening  of 
the  mental  faculties,  increase  of  muscular  power,  a  sensation  of 
well-being,  sometimes  nervous  excitement  shown  by  hesitation  and 
trembling  (effects  more  readily  induced  in  some  persons  than  in 
others),  even  slight  clonic  convulsions,  occasionally  some  vene- 
real ardour,  and.  less  frequently,  a  more  acute  tactile  sensibility. 

Sometimes,  even  after  doses  now  considered  medicinal,  as  for 
instance  -^q  gr.,  we  get  sickness  and  jaundice  which  may  last  weeks 
or  months.  The  drug  appears  to  affect  some  persons  much  more 
easily  than  others,  and  this  uncertain  action,  long  known,  used  to 
be  ascribed  to  ''idiosyncrasy;"  but  Mr.  Thompson  believes  it  is 
rather  due  to  the  preparation,  and  states  that  when  medicinal 
doses  prove  poisonous,  it  is  owing  to  the  conversion  of  the  phos- 
phorus into  hypophosphorus  acid,  pointing  out  that  formerly,  when 
this  variable  action  was  more  often  noticed,  the  phosphorus  was 
generally  administered  dissolved  in  vegetable  oil,  which,  contain. 
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ing  a  large  quantity  of  dissolved  air,  oxidizes  the  phosphorus. 
The  air  may  be  driven  off  by  super-heating-  the  oil,  but  even  then 
Mr.  Thompson  does  not  advise  its  use,  preferring  an  animal  oil, 
or  an  alcoholic  or  ethereal  solution ;  but  these  preparations  are 
simply  unendurably  nauseous,  yet  he  says  he  gives,  in  this  way, 
doses  which  could  not  be  tolerated  in  other  forms.  I  am,  indeed, 
told  by  experienced  pharmaceutists  that  in  the  solutions  Mr. 
Thompson  recommends,  it  is  impossible  to  dissolve  the  quantities 
of  phosphorus  he  directs,  either  in  absolute  alcohol  or  ether,  so 
that  I  am  constrained  to  think  that  the  record  of  his  experience  of 
the  comparative  harmlessness  of  alcoholic,  or  ethereal  solutions, 
is  destitute  of  scientific  accuracy.  It  has  been  asserted  that  phos- 
phorus in  medicinal  doses  sometimes  causes  haematuria  and  al- 
buminous urine,  but  this  must  be  unusual,  for  having  employed 
phosphorus  in  a  very  large  number  of  cases,  I  have  never  seen 
this  result. 

Phosphorus  has  been  given  lately  in  neuralgia  with  considerable 
success.  It  appears  to  be  efficacious  in  neuralgia  of  any  part  of 
the  body.  Some  regard  phosphorus  as  well  nigh  a  specific.  As 
might  be  expected  chronic  cases  take  longest  to  cure,  but  in  all  the 
instances  susceptible  of  benefit  relief  follows  the  few  first  doses. 
Mr.  Thompson  employs  large  doses,  giving  never  less  than  one- 
twentieth,  and  generally  one- twelfth,  of  a  grain  every  three  hours. 
Some  writers  think  one-hundredth  of  a  grain  a  sufficient  dose. 

The  most  intractable  and  severe  cases  generally  occur,  as  Dr. 
Anstie  points  out,  in  the  degeneration  period  of  life ;  but  even  in 
these  instances  phosphorus  may  prove  useful.  My  own  experience 
hardly  warrants  me  in  speaking  so  enthusiastically  of  this  drug  as 
does  Mr.  Thompson.  Yet,  though  it  not  uncommonly  fails  in  the 
severe  forms  of  neuralgia  of  middle  and  advanced  life,  still  it  must 
be  considered  one  of  the  most  valuable,  perhaps  the  most  valuable, 
remedy.  In  my  hands  it  has  yielded  less  satisfactory  results  in 
sciatica  than  in  many  other  forms  of  neuralgia.  Phosphorus  is 
probably  most  efficacious  in  typical  neuralgia,  and  much  less  use- 
ful, according  to  my  experience,  in  those  imperfectly-developed 
cases,  where  the  neuralgia  appears  to  be  allied  to,  or  passes  into, 
sick  headache  or  pleurodynia,  and  in  those  instances  of  nerve 
pain  which  lack  many  of  the  more  distinctive  characters  of  neu- 
ralgia. Phosphorus  is  often  serviceable  in  angina  pectoris,  a 
disease  which  is  closely  allied  to,  if  it  be  not  a  true,  neuralgia. 

Dr.  Richard  Hughes  recommmends  phosphorus  in  chronic  in- 
flammation of   the  rectum,   and    Dr.    Fleischmann,   of    Vienna, 
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approves  its  use  in  pneumonia,  especially  if  accompanied  by 
typhoid  symptoms. 

Phosphorus  has  been  tried  in  a  variety  of  diseases.  General 
nervous  prostration,  many  affections  of  the  nervous  system,  as 
mercurial  tremors,  paralysis  agitans,  and  locomotor  ataxy,  in 
impotence,  etc.,  but  at  present  the  evidence  of  its  influence  over 
these  diseases  is  very  unsatisfactory. 

Mr.  Thompson  says  phosphorus,  unless  given  in  large  and  un- 
safe doses,  is  not  an  aphrodisiac  nor  useful  in  spermatorrhcea,  but 
that  in  small  tonic  doses  ^^  to  ^^j  gr.  it  will  remove  the  physical 
and  mental  debility  induced  by  spermatorrhoea.  A  large  dose, 
Thompson  says,  acts  as  a  stimulant  to  the  brain,  and  fits  it  for 
unusual  exertion,  and  so  obviates  physical  and  mental  exhaustion 
or  depression  from  overwork. 

Hammond  praises  phosphorus  in  cerebral  softening  and  in 
hysterical  paralysis,  and  Anstie  in  chronic  alcoholism,  and 
Thompson  recommends  it  strongly  in  migraine. 

It  has  been  asserted  that  phosphorus  largely  increases  the  quan- 
tity of  urea  of  the  urine,  splitting  up,  it  is  said,  the  nitrogenous 
tissues  and  converting  them  into  fat  and  a  compound  which  ulti- 
mately forms  urea ;  others  hold  that  the  fatty  degeneration  is  due 
to  deficient  oxidation.     (See  Turpentine.) 

Phosphide  of  zinc  ^  gr.  to  ^  gr.  doses,  has  been  strongly  recom- 
mended in  place  of  phosphorus.  In  compounding  phosphorus  it 
must  not  be  mixed  with  turpentine,  since  with  this  and  probably 
with  other  essential  oils  it  combines  and  forms  an  inert  compound  ; 
indeed,  turpentine  itself  is  used  as  an  antidote  in  phosphorus 
poisoning.  Eulenberg  and  Guttmann  point  out  that  with  a  solu- 
tion of  copper,  phosphorus  immediately  forms  a  phosphide  of  cop- 
per, and  Bamberger's  experiments  lead  him  to  conclude  that 
copper  salts  are  far  more  efficient  antidotes  than  turpentine.  (See 
Turpentine.) 

Red  allotropic  phosphorus  is  inert. 


COLLODION. 

Collodion  is  useful  in  many  ways.  It  is  used  to  adjust  accurately 
and  bind  together  the  edges  of  cuts  and  wounds,  and  to  exclude 
air.  It  is  sometimes  applied  to  chapped  hands  and  chapped 
nipples ;  but  for  these  affections  there  are  better  applications,  as 
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glycerine  of  starch,  arnica  cerate,  or  two  parts  of  eau  de  Cologne 
to  one  of  glycerine.  For  chapped  nipples,  often  so  difficult  to 
heal,  equal  parts  of  sulphurous  acid  and  glycerine  is  a  useful  com- 
bination. 

Collodion,  painted  over  superficial  erysipelas,  slight  burns,  or 
patches  of  herpes  before  vesicles  are  developed,  subdues  inflamma- 
tion, eases  pain,  and  checks  vesication.  Unfortunately  the  collo- 
dion coating  often  cracks,  admits  air,  and  ceases  to  be  efficacious ; 
hence  collodion  is  inferior  to  a  solution  of  nitrate  of  silver  in  water 
or  nitrous  ether.     (  Vide  Nitrate  of  Silver). 

Dr.  Hare  we  believe,  first  employed  collodion  for  boils.  There 
are  many  kinds  of  boils.  The  common  form  begins  as  a  pimple  or 
pustule,  whence  the  inflammation  spreads,  producing  a  hard  pain- 
ful swelling,  the  centre  of  which  dying  forms  a  core.  Now  if 
collodion  is  applied  at  the  papular  or  pustular  stage,  the  swelling 
around  the  pustule  subsides,  and  the  further  development  of  the  boil 
is  arrested  in  the  pustular  stage,  collodion  appearing  to  be  useless 
if  the  pustule  has  burst.  The  matter  must  not  be  let  out  after  the 
collodion  application,  or  inflammation  recommences,  and  the  boil 
follows  the  usual  course.  It  is  desirable  to  apply  fresh  coatings  of 
collodion  over  the  old  ones,  allowing  them  to  remain  till  the  pus- 
tule has  dried  up,  and  the  sore  has  healed.  If  much  pus  accumu- 
late beneath  this  covering,  causing  considerable  pain,  the  collodion 
should  be  incised  under  carbolic  acid,  and  the  pus  allowed  to 
escape,  the  subsequent  treatment  being  conducted  on  Lister's  car- 
bolic acid  plan.  This  treatment  allays  the  great  irritation  often 
accompanying  the  early  stages  of  boils.  Dr.  Hare  prefers  the 
contractile  collodion  attributing  its  success  mainly  to  the  pressure 
it  exerts.  I  have  succeeded  with  flexible  collodion,  but  perhaps 
the  contractile  would  have  answered  still  better.**  Some  doctors 
add  a  drachm  of  spirit  of  turpentine  to  each  ounce  of  collodion. 

Collodion,  solutions  of  gutta-percha,  or  india-rubber  in  chloro- 
form prevent  the  pitting  of  small-pox.  The  flexible  variety  of 
collodion  is  better  for  this  purpose. 

A  mixture  of  collodion  and  carbolic  acid  is  useful  in  toothache 
due  to  an  exposed  and  inflamed  pulp     A  jelly  is  made  by  melting 

*  The  extension  of  a  carbuncle,  may  sometimes  be  limited  by  tightly  strapping 
with  strips  of  adhesive  plaster,  applied  concentrically  from  the  border  inwards, 
around  and  over  the  swelling.  Dr.  Planat  highly  recommends  the  application  of 
arnica  ointment  (one  part  of  extract  of  fresh  arnica  flowers  to  two  of  honey) 
spread  on  diachylon  plaster  and  placed  over  the  boil,  the  application  being  re- 
newed  once  or  twice  a  day.    He  finds  the  internal  use  of  arnica  beneficial. 
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in  a  test-tube  some  crystalized  carbolic  acid,  then  adding  an  equal 
quantity  of  collodion.  A  portion  of  this  preparation  on  a  small 
piece  of  cotton-wool  is  inserted  into  the  hollow  painful  tooth,  with 
sometimes  aggravation  of  the  pain,  but  in  a  few  seconds  it  begins 
to  diminish  and  soon  ceases. 

Contractile  collodion,  with  which  some  mix  iodine,  painted  over 
the  inflamed  part  in  acute  gout,  will  speedily  relieve  the  pain, 
although  for  a  brief  space  the  application  increases  it.  Too  many 
coats  must  not  be  applied,  or  the  contraction  is  too  great  and 
dragging  on  the  skin,  exciting  a  good  deal  of  pain,  or  even  pro- 
ducing vesication. 

Sir.  D.  Corrigan  treats  the  incontinence  of  children  with  collo- 
dion. The  prepuce  is  drawn  forward  by  the  left  hand,  and  the 
little  cap  thus  formed  at  its  extremity  is  smeared  over  with 
collodion,  which  contracting,  draws  closely  together  the  edges  of 
the  prepuce,  and  effectually  prevents  the  exit  of  urine.  A  fortnight 
of  this  plan,  which  gives  no  pain  and  does  not  prevent  sleep,  some- 
times suffices  for  the  cure.  When  it  is  needful  to  pass  water,  the 
little  cap  of  collodion  can  be  easily  chipped  off  with  the  nail. 
The  prepuce  in  the  morning  is  found  distended  with  urine.  Sir  D. 
Corrigan  thinks  that  it  would  answer  as  well  to  paint  the  collodion 
over  the  orifice  of  the  urethra.  This  plan  I  find  unsuitable  for 
girls,  as  it  excites  smarting,  and  induces  them  to  pick  off  the 
collodion. 

Two  parts  of  glycerine  to  a  hundred  parts  of  collodion  sets 
without  contracting  or  dragging  the  skin. 


COD-LIVER  OIL.  DUGONG  OIL. 

ALMOND  OIL.  PALM  OIL. 

POPPY  OIL.  LARD. 

HEMP-SEED  OIL.  SUET. 

LINSEED  OIL.  WAX. 

COCOA-NUT  OIL.  Etc. 

Fats,  in  one  form  or  other,  are  found  abundantly  in  both  the 
animal  and  vegetable  kingdoms,  showing  their  great  importance 
in  organic  life. 

Fats  are  necessary  foods  to  the  animal  body,  being  heat-giving, 
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force-supplying,  and  plastic.  Their  combustion  contributes  mainly 
to  the  generation  of  the  heat  of  the  body.  They  are  essential  to 
tissue-formation,  for  without  them  nutrition  and  growth  would  be 
very  imperfect,  if  not  impossible. 

Their  combustion,  moreover,  supplies  most  of  the  force  appro- 
priated by  the  nitrogenous  structures,  and  through  them  to  be 
converted  into  muscular  force,  secretive  force,  nerve  force,  etc. 

For  the  most  part,  all  fats,  so  far  as  we  know,  have  the  same 
physical  properties,  differing  only  in  the  melting  point.  In  their 
chemical  nature,  however,  they  differ  much,  but  after  entering  the 
blood  they  are  probably  converted  into  a  fat  of  uniform  compo- 
sition. 

Oils  and  fats  are  used  to  lubricate  and  to  supple  the  skin  when  it 
has  lost  its  elasticity,  and  becomes  dry,  hard,  and  liable  to  crack ; 
for  instance,  in  many  scaly  diseases,  as  psoriasis  and  xeroderma. 
They  should  be  employed  in  conjunction  with  warm  baths. 

Fats,  moreover,  are  applied  to  the  surface  of  the  body  to  prevent 
irritation  from  such  excreta  as  urine  or  faeces,  or  by  acrid  dis- 
charges, as  in  eczema,  and  when  used  for  this  protective  purpose, 
some  stimulating  substance,  as  oxide  of  zinc,  is  generally  incor- 
porated with  them. 

Simple  oils  are  used  to  soften  and  facilitate  the  removal  of  scabs, 
as  of  impetigo,  eczema,  and  favus.  Poultices  are  likewise  useful 
in  favus  preparatory  to  epilation. 

Oils  are  sometimes,  with  occasional  success,  rubbed  into  the  skin 
of  the  whole  surface,  to  prevent  the  debilitating  sweating  accom- 
panying exhausting  diseases,  as  phthisis;  but  this  process  is  in- 
ferior to  that  of  sponging  the  skin  with  a  weak  acid  wash,  and  to 
other  means.  With  the  ancient  Romans,  during  the  decline,  when 
warm  baths  were  so  much  indulged  in,  it  was  the  custom  to  anoint 
the  body  with  fats,  to  check  the  profuse  sweating  caused  by  this 
enervating  habit. 

Fats  are  sometimes  rubbed  into  the  skin  with  a  view  to  their 
absorption,  so  as  to  minister  to  the  nutrition  of  the  body. 

Fats  and  oils  are  in  general  use  as  excipients  for  the  application 
of  various  agents  to  the  skin. 

It  has  been  asserted  that  the  inunction  of  the  body  with  fatty 
substances  will  induce  a  considerable  fall  in  its  temperature;  but 
in  a  solitary  testing  instance  I  found  this  statement  to  be  incorrect. 

Rubbing  the  hands  and  feet  with  some  firm  fat  will  remove  the 
irksome  sensation  of  heat  and  tightness  produced  by  the  rashes  of 
scarlet  fever  or  measles. 
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Some  practitioners  treat  scarlatina  solely  by  inunctions,  anoint- 
ing thoroughly  the  skin  of  the  whole  body  twice  or  three  times  a 
day  with  a  bland  fat,  or  oil,  which  is  not  to  be  wiped  off  during 
convalescence  from  scarlatina.  Dr.  Budd,  of  Bristol,  recommends 
the  inunction  of  oil;  the  patient  takes  a  bath  at  night,  and  after 
being  wiped  quite  dry,  a  bland  oil,  like  almond  oil,  is  rubbed  over 
the  whole  body.  This  treatment  is  said  to  assist  desquamation, 
and  to  prevent  sequelae :  moreover,  it  probably  lessens  the  risk  of 
contagion  by  preventing  the  diffusion  of  the  branny  particles  of  the 
skin  by  currents  of  air. 

In  cases  of  ringworm,  it  is  a  useful  practice  to  prevent  the  ex- 
tension of  the  disease  by  greasing  the  head  very  freely  to  hinder 
the  sporules  reaching  the  unaffected  hair.  The  uncontaminated 
members  of  the  family  should  also  use  grease  to  the  hair  freely  for 
the  same  purpose,  and  probably  it  would  be  more  preventive  to 
use  a  mild  mercurial  pomade,  or  quinine  dissolved  in  glycerine,  so 
that  the  sporules  may  alight  on  some  substance  destructive  to  them. 

Oils  and  fats  are  not  used  topically  in  diseases  of  the  mouth,  nor 
do  fats  undergo  alteration  in  this  cavity,  and  they  are  almost  as 
little  affected  in  the  stomach.  If  enclosed  in  albuminous  walls,  as 
in  the  form  of  cell,  these  being  dissolved,  the  fat  is  set  free.  Al- 
though themselves  not  acted  upon  by  the  stomach,  fats,  however, 
act  upon  the  other  forms  of  food;  they  certainly  promote  the 
fermentation  of  sugar  and  starch;  and  it  is  generally  accepted 
that  fats,  by  assisting  those  chemical  changes  which  constitute 
digestion,  aid  the  conversion  of  the  nitrogenous  food.  For  ex- 
ample, fats  assist  the  fermentation  of  milk,  and  promote  the  pro- 
cess of  artificial  digestion ;  and  this  action  of  fats  upon  food  can  be 
demonstrated  outside  the  body.  But  how  fats  effect  these  changes, 
and  whether,  at  the  same  time,  they  themselves  are  in  any  measure 
modified  in  constitution,  are  questions  at  present  quite  unsettled. 
The  importance  of  this  property  of  fats  must  be  sufficiently  ap- 
parent, and  needs  no  farther  comment.  In  large  quantities  they 
hinder  digestion,  possibly  by  their  decomposition,  and  the  forma- 
tion of  acids  foreign  to  the  stomach. 

Fats  undergo  a  variety  of  changes  in  the  intestines;  among 
others  they  are  absorbed  both  by  the  lacteals  and  veins,  but  it  is 
still  an  undecided  question  how  this  process  is  effected. 

The  alkaline  pancreatic  juice  emulsionizes  fats,  and  in  this  con- 
dition their  absorption  is  supposed  to  be  facilitated;  but  it  is 
difficult  to  understand  how  mere  division  should  assist  their  pas- 
sage from  the  intestines  to  the  blood;    further,  it  is  maintained 
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that  when  the  pancreatic  duct  is  tied,  animals  remain  as  fat  as 
before. 

It  has  been  surmised  that  fat  may  become  saponified,  and  so 
pass  through  the  walls  of  the  intestines  into  the  blood,  and  prob- 
ably a  small  part  does  pass  into  the  circulation  in  this  form ;  but, 
as  much  unsaponified  fat  is  visible  in  the  epithelium  cells  covering 
the  villi,  and  much  can  be  extracted  from  the  chyle,  the  chief  part 
must  undergo  absorption  in  another  manner. 

The  passage  of  fats  through  the  moist  animal  membranes  form- 
ing the  intestinal  canal,  is  probably  justly  ascribed  to  the  action  of 
the  bile;  and  in  support  of  this  proposition,  apart  from  other 
evidence  possible  to  adduce,  it  may  be  advanced  that — 

I.  In  capillary  tubes  moistened  with  water,  fats  rise  scarcely  at 
all ;  but  if  the  tubes  are  moistened  with  bile,  the  fats  rise  from 
twelve  to  fourteen  times  higher. 

II.  While  fats  pass  with  extreme  difficulty  through  moist,  animal 
membranes,  if  these  are  moistened  with  bile  the  fats,  as  may  be 
shown  experimentally,  pass  readily. 

Fats  pass,  to  a  small  extent,  into  the  blood  by  the  agency  of  the 
intestinal  juice. 

The  chief  part  of  the  fat  passes  into  the  lacteals;  a  little  into  the 
veins,  to  be  conveyed  to  the  liver,  there  to  be  converted  into  cholic 
acid ;  or,  at  least,  it  is  probable  that  the  oleic  acid  undergoes  this 
change.  The  cholic  acid,  uniting  with  the  soda  set  free  when  the 
hydrochloric  acid  of  the  gastric  juice  is  poured  into  the  intestines, 
forms  a  kind  of  soap,  namely,  the  taurocholate  and  glycocholate  of 
soda.  These  again  find  their  way  into  the  intestines,  and,  after 
serving  their  destined  purpose  there,  the  base  reunites  with  the  acid 
of  the  gastric  juice  from  which  it  has  been  separated. 

The  influence  of  fats  on  the  secretion  of  bile  varies  according  to 
circumstances ;  if  taken  on  an  empty  stomach,  fats  lessen  the  bili- 
ary secretion ;  if  taken  with,  or  after  food,  they  increase  it. 

As  food  greatly  augments  the  flow  of  bile,  we  have  here  an  in- 
dication, abundantly  corroborated  by  experience,  to  give  fats  either 
with  or  soon  after  a  meal. 

The  melting  point  of  a  fat  must  influence  its  absorption ;  for  if 
this  point  is  above  the  temperature  of  the  body,  the  fat,  unless  dis- 
solved in  the  more  liqueflable  fats,  must  remain  unabsorbed. 

The  stomach  tolerates  animal  far  better  than  vegetable  fats; 
moreover,  animal  fats  may  be  given  in  larger  doses,  and  for  a 
longer  time ;  circumstances  which,  in  some  measure,  explain  the 
medicinal  superiority  of  animal  over  vegetable  fats. 
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There  is  a  limit  to  the  quantity  of  fats  absorbable  by  the  body. 
In  regard  to  cod-liver  oil,  at  first  only  a  small  quantity  is  taken  up, 
and  often  for  some  weeks  some  of  it  appears  in  the  motions ;  how- 
ever, more  and  more  of  it  becomes  absorbed,  till  full  doses  are 
borne,  and  find  entrance  into  the  circulation ;  but  in  too  large  a 
quantity  this  oil  is  liable  to  decompose,  and  to  form  hurtful  acids, 
exciting  nausea,  vomiting,  colic,  and  diarrhoea.  This  limitation  to 
the  quantity  absorbed  as  well  as  the  irritation  caused  by  an  excess 
remaining  in  the  intestines,  are  sufficient  reasons,  to  say  nothing 
of  economy,  to  make  it  undesirable  to  give  more  fat  than  can  be 
appropriated.  Too  large  a  dose  is  both  wasteful  and  harmful. 
By  examining  the  motions  day  by  day  we  can  at  any  time  ascer- 
tain if  too  much  is  administered. 

Catarrh  of  the  intestines  is  a  condition  unfavourable  to  the  ab- 
sorption of  fat.  Oils  are  sometimes  given  after  a  poisonous  dose  ot 
a  corrosive  substance,  with  the  intention  of  forming  a  protective 
sheathing  to  the  mucous  membrane,  but  it  is  impossible  to  give  a 
coating  of  oil  to  a  membrane  moistened  with  water.  Cod-liver  oil 
sometimes  overcomes  obstinate  habitual  constipation  in  children. 
Figs  kept  in  Lucca  oil  and  one  or  two  eaten  daily  are  gently  re- 
laxing. 

Fat  is  speedily  saponified  in  the  lacteals  and  blood-vessels,  and 
most  of  it  in  the  blood-vessels  appears  to  collect  in  the  blood- cor- 
puscles, and  may  contribute  to  their  formation,  growth,  <S:c. 

Fats,  as  we  have  said,  are  heat-giving,  force-supplying,  and 
plastic.  In  common  with  other  combustible  substances,  they, 
through  oxidation,  uphold  the  temperature  of  the  body.  This, 
though  an  important,  is  not  their  only,  nor  their  most  valuable, 
function. 

Fats,  like  phosphate  of  lime,  are  necessary  both  to  growth  and 
nutrition ;  for  in  the  most  vitally-endowed  organs  fats  are  found  in 
excess,  and  abound  wherever  cell-growth  proceeds  rapidly;  it 
abounds  even  in  disease,  for  much  fat  is  found  in  fast-growing 
cancer;  it  is  found,  moreover,  associated  with  the  more  highly- 
organized  constituents.  Thus  the  fat  existing  in  pus  is  chiefly 
associated  with  the  corpuscles,  comparatively  little  being  found 
in  the  serum.  More  fat  is  found  in  plastic  than  in  non-plastic 
formations ;  in  fact,  observations  day  by  day  demonstrate  more 
and  more  the  importance  of  fats  as  tissue-forming  substances. 
Facts  like  these  obviously  bear  on  the  use  of  the  members  of  this 
group  in  disease ;  but  to  this  subject  we  shall  return  shortly. 

Observations  tend  to  show  that  fats  are  force-yielding  sub- 
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stances,  and  that  the  peculiar  forces  of  the  body  are  mainly  de- 
rived from  the  fats  we  consume.  Only  a  short  time  ago  it  was 
considered  that  the  forces  of  the  body  were  derived  from  the  com- 
bustion of  the  nitrogenous  structures,  but  many  circumstances  tell 
conclusively  against  this  hypothesis. 

1.  After  severe  and  prolonged  exercise,  the  urea  of  the  urine  is  scarcely  in- 
creased; and  as  this  substance  is  a  measure  of  the  consumption  of  nitrogenous 
materials,  it  follows  that  at  such  times  but  little  of  it  is  consumed. 

2.  Under  exertion,  enormous  quantities  of  carbonic  acid  are  exhaled  from  the 
lungs,  pointing  indubitably  to  the  combustion  of  carbo-hydrates,  or  of  fatty  sub- 
stances, the  urea  at  the  same  time  not  being  increased. 

3.  The  combustion  occurs  chiefly,  not  in  the  blood,  but  in  the  muscles  them- 
selves, for  when  these  are  separated  from  the  body,  and  made  to  contract  under  a 
bell-glass,  they  are  found  to  yield,  during  the  time  of  their  activity,  an  enormous 
quantity  of  carbonic  acid. 

4.  It  has  been  found  by  experiment  that  when  only  starchy  and  fatty  foods  are 
eaten,  great  exertion  and  prolonged  labour  can  be  endured,  while  at  the  same 
time  the  urea  of  the  urine  is  but  little  increased. 

Drs.  Cutler  and  Bradford,  using  Malassez's  method  of  counting 
the  red  corpuscles,  find  that  in  health  cod-liver  oil  causes  an  in- 
crease in  the  number  of  red  corpuscles,  and  a  slight  increase  in 
the  white. 

Dr.  John  Day's  (of  Geelong)  ingenious  experiments  show  that 
fats  possess  considerable  power  in  converting  oxygen  into  per- 
oxide of  hydrogen ;  also  that  the  colouring  matter  of  the  blood 
rapidly  decomposes  this  into  water,  and  nascent  oxygen  with  its 
characteristic  active  properties;  and  he  suggests  that  fats  may 
play  this  important  part  in  the  blood  making  inert  oxygen  of  the 
atmosphere  into  active  oxygen.  His  experiments  show  that  the 
iron  of  the  colouring  matter  of  the  blood  is  probably  the  agent  de- 
composing the  peroxide  of  hydrogen.  Ether  also  possesses  great 
power  to  form  oxygen  into  peroxide  of  hydrogen ;  and  Dr.  Day 
suggests  that  the  efficacy  of  etherized  cod-liver  oil  may  be  due  to 
the  large  quantity  of  peroxide  of  hydrogen  it  contains. 

Fats  being  necessary  to  growth,  nutrition,  and  the  due  perform- 
ance of  the  bodily  functions,  are  peculiarly  suited  to  convalescents 
from  acute  general  diseases.  Fats  are  also  useful  in  many  chronic 
affections.  On  the  subsidence  of  many  acute  inflammations,  as  of 
the  kidneys,  heart,  or  lungs,  a  chronic,  but  not  less  fatal,  condition 
may  be  left,  a  condition  the  danger  of  which  is  in  proportion  to  the 
health  of  the  patient  previous  to  the  acute  attack.  If  the  patient's 
health  has  been  impoverished,  or  if  he  is  the  subject  of  tubercu- 
losis, or  of  scrofula,  many  sequelae  are  apt  to  occur.    Middle-aged 
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and  old  people,  in  whom  the  nutritive  process  begins  to  flag,  are 
more  liable  to  chronic  diseases  after  acute  attack.  A  like  dan- 
ger threatens  children  whose  previous  health  has  been  damaged 
by  unhygienic  conditions.  It  benefits  the  chronic  degenerative 
diseases  of  old  age.  These  and  other  maladies  depend  on  deficient 
nutrition,  and,  as  fats  are  peculiarly  promoters  of  this  function, 
they  are  especially  useful  in  such  chronic  maladies. 

The  dependence  of  chronic  affections  on  the  state  of  general  nu- 
trition may  be  shown  in  another  way.  Persons  are  found  to  suffer 
from  some  slight  local  affection,  but  little  troublesome  while  the 
health  is  unbroken,  but  as  the  weakest  link  of  the  chain  is  the  first 
to  yield,  so,  if  the  health  gives  way,  the  local  mischief  becomes  im- 
mediately developed  or  aggravated.  Thus  many  individuals  are 
able  to  measure  the  state  of  their  general  health  by  the  condition 
of  a  local  disease.  Here,  again,  any  treatment  restorative  of  the 
general  health  will  reduce  the  local  affection  to  its  former  unim- 
portant state,  and  in  such  a  case  cod-liver  oil  is  often  indicated. 

Thus  experience  confirms  the  efficacy  of  cod-liver  oil  in  many 
chronic  inflammations,  as  of  the  heart,  lungs,  and  kidneys,  and  in 
the  sequelae  of  the  acute  specific  diseases,  as  the  chronic  discharge 
from  the  ears  or  nose  so  often  left  by  scarlet  fever  or  measles. 

Cod-liver  oil  is  of  special  service  in  scrofula,  tending  to  remove 
the  various  manifestations  of  this  disease,  as  chronic  discharge 
from  the  ears  and  nose,  strumous  ophthalmia,  strumous  disease  of 
the  bones,  strumous  abscesses,  &c. 

In  the  treatment  of  phthisis  cod-liver  oil  stands  pre-eminent. 
The  term  phthisis,  however,  includes  several  distinct  diseases.  For 
our  purpose  it  is  sufficient  here  to  divide  them  into  the  febrile  and 
non-febrile  varieties : — those  forms  manifesting  preternatural  heat 
of  the  body,  and  those  in  which  the  temperature  is  natural,  or  rises 
only  occasionally,  and  for  a  short  time.  The  existence  of  fever  in 
the  febrile  forms  of  phthisis  is  by  no  means  an  indication  of  the  use- 
lessness  or  harmfulness  of  cod-liver  oil,  for  in  this  condition  many 
patients  derive  considerable  benefit  from  it.  In  this  form  of 
phthisis,  as,  indeed,  in  all  cases,  we  must  be  guided,  in  the  em- 
ployment of  this  remedy,  not  only  by  the  nature  of  the  disease,  but 
also  by  the  state  of  the  patient  in  other  respects.  If  the  digestion 
is  good,  cod-liver  oil  may  generally  be  given  with  advantage,  but, 
if  the  stomach  is  irritable,  then  cod-liver  oil  does  harm  by  still 
further  disordering  it. 

In  the  chronic,  or  non-febrile  forms  of  phthisis,  cod-liver  oil.  is 
generally  well  borne,  and  does  great  good ;  but,  as  with  the  more 
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acute  varieties,  it  sometimes  upsets  the  stomach.  It  is  generally 
held  that  diarrhoea  in  phthisis  is  a  decisive  indication  against  the 
employment  of  the  oil ;  but  this  is  only  partly  true.  Cod-liver  oil, 
no  doubt,  sometimes  increases  diarrhoea,  but  this  chiefly  arises 
when  the  dose  is  unduly  large,  or  too  frequently  administered ;  if 
only  a  teaspoonful  is  given  at  a  dose  once  or  twice  a  day,  the  oil 
often  even  controls  diarrhoea.  In  cases  of  phthisis  with  diarrhoea, 
it  is  a  good  plan  to  begin  the  cod-liver  oil  with  cautiously  small 
doses,  and  if  it  suits  it  may  be  given  with  greater  freedom.  An 
excellent  method  is  to  give  a  teaspoonful  the  last  thing  at  night, 
immediately  before  sleep,  when  it  may  often  be  borne  without 
producing  either  nausea  or  diarrhoea,  though  previously  it  had 
occasioned  one  or  both  of  these  symptoms. 

In  the  early  stage,  as  might  be  expected,  phthisis  is  most  bene- 
fited by  the  use  of  oils. 

Phlegmatic  persons  with  sallow  skins  and  dark  complexions, 
benefit  more,  it  is  said,  by  cod-liver  oil  than  persons  of  sanguine  \ 

temperament  and  florid  complexion.  1 

Cod-liver  oil  is  often  very  serviceable  in  chronic  rheumatism, 
rheumatoid  arthritis,  chronic  gout,  chronic  skin  affections,  syphilitic 
or  otherwise.  It  is  also  particularly  useful  in  emphysema  of  the 
lungs,  and  chronic  bronchitis ;  in  the  former  checking  lung  degen- 
eration, in  the  latter  controlling  expectoration. 

Many  persons,  especially  the  aged,  complain  of  much  sinking, 
or  a  sensation  of  *' craving"  at  the  epigastrium,  relieved  for  a  short 
time  only  by  food,  a  condition  sometimes  connected  with  atonic 
dyspepsia,  sometimes  dependent  on  the  general  state  of  health.  If 
the  intestinal  canal  is  not  in  an  irritable  condition,  cod-liver  oil  w41l 
remedy  this  sinking.  Middle-aged  patients  suffering  from  that 
anomalous  group  of  symptoms  called  hysteria,  sometimes  complain 
of  the  same  irksome  symptoms.  In  this  case  oil  will  remove  the 
sinking,  while  it  often  simultaneously  relieves  the  other  symptoms 
of  the  group. 

Cod-liver  oil  and  quinine  is  the  best  treatment  for  giddiness  in 
the  aged,  that  is,  when  this  symptom  is  not  ascribable  to  serious 
organic  brain  disease,  but  probably  to  atheromatous  changes  in 
the  brain-vessels,  or  to  a  weak  heart. 

Fats  are  of  special  use  in  the  chronic  diseases  of  children, 
arising  from  mal-nutrition,  and  any  local  malady  will  generally 
disappear  on  restoring  nutrition  and  growth  to  the  healthy 
state. 

Cod-liver  oil  often  favourably  modifies  the  course  of  laryngismus 
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stridulus,  rickets,  chorea,  the  middle  and  after  stage  of  whooping- 
cough,  and  chronic  coughs. 

The  obstinate  constipation  of  children  sometimes  yields  to  cod- 
liver  oil. 

The  chronic  diarrhoea  of  a  few  pale,  stinking,  pulpy  motions 
daily  will  reduce  a  child  a  few  months  old  almost  to  a  skeleton. 
The  skin  becomes  leathery  and  wrinkled,  food  is,  perhaps,  re- 
jected, and,  when  brought  to  this  dangerous  pass,  thrush  breaks 
out.  Whilst  combating  the  diarrhoea  or  vomiting,  a  teaspoonful 
or  half  a  teaspoonful  of  cod-liver  oil,  given  to  the  child  nightly 
before  sleep,  gradually  increasing  the  quantity  and  frequency  of 
the  dose,  will  neither  increase  the  vomiting  nor  the  diarrhoea,  but, 
on  the  contrary,  will  promote  nourishment,  growth,  improve  the 
general  health,  and  rescue  the  patient  from  a  perilous  condition. 

Hitherto,  fats  have  been  spoken  of,  for  the  most  part,  in  common, 
but  they  certainly  are  not  all  equally  useful  therapeutic  agents. 

As  we  have  seen,  animal  fats  are  to  be  preferred  to  vegetable 
fats;  and  liver  fats  are  generally  esteemed  beyond  all  others. 
Whether  cod-liver  oil  is  superior  to  that  derived  from  the  livers 
of  other  animals,  is  difficult  to  decide — since  much  of  the  cod-liver 
oil  of  commerce  is  procured,  not  only  from  the  livers  of  various 
fish,  but  likewise,  it  is  said,  from  those  of  other  marine  animals. 

The  superiority  of  cod-liver  oil  has  been  thought  to  depend  on 
the  minute  quantities  of  iodine,  phosphorus,  or  bile  it  contains — a 
conjecture  clearly  wrong,  for  the  effect  of  these  substances  in  disease 
is  dissimilar  to  that  of  the  oil. 

The  superiority  of  liver  oils  is  ascribable  to  their  easy  toleration 
by  the  stomach.  They  generally  can  be  taken  without  inconveni- 
ence for  months  or  years,  while  other  fats  and  oils  often  produce 
nausea,  loss  of  appetite,  and  diarrhoea.  There  is  reason  to  think 
that  cod-liver  oil  is  more  easily  absorbed  than  other  oils. 

Cod-liver  oil,  at  first,  often  excites  nausea,  vomiting,  and  dis- 
agreeable eructations.  Occasionally,  the  difficulty  in  overcoming 
the  distaste  for  this  medicine  is  almost  insuperable;  yet  disgust  is 
generally  overcome,  and  in  a  short  time  the  oil  is  taken  even  with 
relish,  and  children,  indeed,  often  come  to  regard  it  as  a  treat. 
Sometimes,  at  the  commencement  of  the  course,  a  child  becomes 
languid,  appetiteless,  and  appears  worse;  but  usually,  after  a  week 
or  ten  days,  the  oil  begins  to  be  tolerated,  and  then  improvement 
sets  in. 

The  nausea  and  vomiting  sometimes  caused  by  this  remedy  may 
be  produced  by  too  large  a  dose.    At  first  a  teaspoonful  only,  or 
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even  less  is  enough ;  and  should  the  stomach  manifest  intolerance, 
one  dose  only  should  be  given  daily ;  and  it  is  a  good  practice  to 
give  it  at  night-time,  just  before  lying  down  to  sleep. 

Cod-liver  oil  is  often  administered  in  such  quantities  that  it  can 
scarcely  be  borne,  even  when  the  stomach  is  accustomed  to  it. 
Weeks,  and  even  months  may  elapse,  before  full  doses  of  oil  can 
be  digested  and  absorbed ;  hence,  if  swallowed  in  undue  bulk,  it 
merely  passes  off  by  the  motions,  and  by  its  decomposition,  is  liable 
to  disorder  the  intestines.  An  examination  of  the  motions  will 
show  whether  the  oil  is  given  in  excess. 

Cod-liver  oil  should  be  taken  after  food,  on  orange,  or  ginger- 
wine,  or  weak  brandy-and-water,  or  some  agreeable  tincture  of 
orange-peel,  and  should  be  so  poured  as  not  to  touch  the  glass,  but 
to  float  on  the  surface  of  the  wine  or  the  brandy  as  a  globule,  and 
thus  tossed  off.  A  little  salt  taken  immediately  before  and  after  the 
dose  often  removes  the  taste,  and  prevents  nausea,  and  it  is  said 
that  a  few  drops  of  ketchup  added  to  the  oil  will  cover  its  taste. 

A  mixture  composed  of  equal  parts  of  cod-liver  oil  and  fresh 
mucilage  of  gum  acacia  and  water,  has  very  little  taste,  and  the 
addition  of  two  minims  of  oil  of  lemons  to  each  ounce  of  this  mix- 
ture effectually  conceals  the  fishy  flavour. 

A  cod-liver  oil  jelly  has  recently  been  prepared,  which  is  said  to 
contain  70  per  cent,  of  oil.    Bolted  like  jelly  it  is  almost  tasteless. 

Notwithstanding  such  ingenious  devices,  it  is  not  uncommon  to 
meet  with  patients  who,  even  after  repeated  trials,  cannot  tolerate 
the  oil  on  account  of  the  eructations,  loss  of  appetite,  nausea,  or 
vomiting.  In  some  cases  this  intolerance  is  due  to  dyspepsia ;  but 
it  is  generally  due  to  that  inability  to  digest  and  absorb  fat,  so 
commonly  noticed  in  consumption,  even  before  its  development. 
This  fact  has  been  much  dwelt  on  by  Dr.  Balthazar  Foster,  who, 
led  by  some  suggestive  experiments  of  Claude  Bernard — in  the 
case  of  patients  intolerant  of  oil,  uses  ether  as  a  means  of  assisting 
the  digestion  and  absorption  of  fat. 

Claude  Bernard  has  shown  that  the  action  of  ether  ''is  twofold — 
(i)  it  stimulates  the  pancreas  and  glands  of  the  duodenum  to  pour 
out  their  secretions  freely,  and  (2)  at  the  same  time  facilitates  the 
absorption  of  those  very  substances  which  these  secretions  are 
designed  to  digest.  In  other  words,  ether  not  only  obtains  for  us 
the  secretions^  required  to  digest,  but  promotes  the  absorption  of 
these  fats  when  digested."  Bernard  maintains  that  fats  are  chiefly 
absorbed  by  means  of  these  secretions.  After  a  prolonged  investi- 
gation of  the  influence  of  ether,  Dr.  Balthazar  Foster  flnds  that  oils 
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and  fats,  which  otherwise  cause  nausea  and  sickness,  are,  by  means 
of  this  combination,  retained  and  digested,  thus  increasing-  appe- 
tite, nutrition,  and  weight.  Dr.  Foster  employs  ether  purus  of  the 
Pharmacopoeia  in  doses  of  from  ten  to  fifteen  minims  to  every  two 
drachms  of  oil.  The  ether  may  be  given  either  separately,  or  with 
the  oil ;  but  as  the  ether  masks  the  unsavouriness  of  the  oil,  it  is 
better  to  combine  them. 

Lime-water  mixed  with  the  oil  sometimes  obviates  nausea,  and 
even  diarrhoea. 

Fats  are  consumed  in  the  body,  but  sometimes  a  small  quantity 
escapes  with  the  faeces  and  urine.  The  quantity  escaping  by  the 
urine  is  insignificant,  except  in  the  disease  called  chylous  urine, 
when  fat  is  often  present  in  considerable  amount.  In  Bright's 
disease,  a  little  fat  is  voided  with  the  uriniferous  casts  in  the  urine. 


CASTOR  OIL.      CROTON  OIL. 

These  oils  consist  of  a  bland  oil,  with  a  variable  quantity  of  an 
acrid,  irritating,  purgative  matter,  which  imparts  to  them  their 
characteristic  properties.  This  irritating  substance  exists  in  a 
small  proportion  in  castor  oil,  and  in  a  larger  degree  in  croton 
oil.  Croton  oil  irritates  the  skin,  produces  redness,  vesication, 
and,  with  a  strong  application,  even  pustulation,  followed  by  scars. 
The  irritating  effect  is  increased  by  the  admixture  of  alkalies; 
hence,  liquor  potassae  is  sometimes  added,  to  intensify  the  effects 
of  croton  oil. 

Its  action  is  very  variable;  several  applications  on  successive 
days  may  produce  but  slight  vesication,  whilst  sometimes  a  single 
moderate  application  sets  up  great  irritation,  much  vesication,  and 
even  pustulation.  Caution  is  therefore  needful.  When  applied 
too  energetically  or  too  persistently,  croton  oil  liniment  sometimes 
produces  superficial  papilliform  white  round  scars,  with  a  hair 
follicle  in  the  centre.  These  scars  gradually  disappear.  Croton 
oil  liniment  applied  to  the  chest  of  phthisical  and  bronchitic 
patients,  is  highly  esteemed  as  a  counter-irritant,  but,  owing  to 
the  vesication  it  produces,  it  cannot  generally  be  repeated  more 
than  once  or  twice  on  successive  days,  and  sometimes  only  one 
application  can  be  borne.  In  bronchitis  and  phthisis,  croton  oil 
liniment  is  sometimes  preferred  to  mustard  poultices,  and,  indeed, 
certain  patients  aver  that  croton  oil  gives  them  greater  relief  than 
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mustard  poultices.  The  vesication,  being"  a  decided  disadvan- 
tage, the  patient  must  carefully  avoid  conveying  any  of  the  cro- 
ton  application  to  tender  parts  of  the  skin,  lest  it  should  provoke 
troublesome  or  severe  inflammation  of  the  face  or  scrotum.  Dr. 
Tilbury  Fox  states,  that  croton  oil  sometimes  produces  a  sym- 
metrical erythema  of  the  face,  lasting  for  a  few  days,  where  no 
direct  application  of  the  drug  could  have  occurred ;  and  I  too  have 
seen  this  erythema  of  the  face  occur  during  the  employment  of 
croton  oil.  It  is  hard  to  say  whether  this  erythema  depends  on 
the  action  of  the  croton  oil  after  its  absorption  into  the  blood,  or 
on  the  volatile  acrid  principle,  reaching  the  face  through  the  air, 
or  by  means  of  the  hands. 

As  is  the  case  sometimes  with  iodine  liniment,  and  now  and  then 
from  a  belladonna  plaster,  I  have  known  croton  oil  liniment  pro- 
duce a  crop  of  itching  papules  which  have  spread  over  the  chief 
part  of  the  body,  reaching  even  to  the  feet. 

Dr.  Alder  Smith  employs  croton  oil  as  an  application  in  obstinate 
ringworm.  He  says,  "I  generally  put  it  on  a  patch  about  the  size 
of  a  shilling,  with  a  small  camel's  hair  brush,  and  order  a  poultice 
to  be  applied  at  night,  then,  if  it  has  not  set  up  severe  inflamma- 
tion and  pustulation  by  the  next  day,  which  is  very  rare,  I  apply  it 
again,  keeping  poultices  on  constantly  day  and  night.  A  pustular 
rash  occurs  at  once,  but  the  oil  can  be  applied  over  this,  and  a 
daily  application  of  it  for  three,  six,  or  ten  days,  together  with 
constant  bathing  with  warm  water,  and  frequent  poulticing  with 
linseed  meal,  will  generally  set  up  such  inflammatory  exudation, 
that  the  patch  resembles  true  kerion." 

Pure  castor  oil  is  almost  tasteless.  Croton  oil  has  an  acrid 
burning  taste. 

These  oils,  apart  from  their  acrid  principle,  behave  in  the  sto- 
mach and  intestines,  for  the  most  part,  like  other  oils.  Croton  oil 
in  a  large  dose  inflames  the  stomach.  If  not  quickly  expelled  from 
the  intestines,  they  become  absorbed  into  the  blood,  and  serve  the 
same  purposes  as  other  oils. 

The  acrid  matter  of  these  oils,  irritating  the  mucous  membrane 
of  the  intestine,  excites  slight  catarrh,  and  by  this  means  purges. 
As  alkalies  intensify  the  action  of  the  acrid  principle,  the  purgative 
effect  of  these  oils  is  heightened  by  admixture  with  the  alkali  of  the 
bile. 

These  oils,  especially  castor  oil,  are  commonly  used  as  purga- 
tives. Castor  oil  is  a  speedy,  certain,  and  somewhat  mild  purga- 
gative,   producing  only  one,   two,   or  three  motions,  with  little 
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griping.  It  is  said  to  purge  when  injected  into  the  veins,  or 
even  when  applied  to  the  skin ;  and  if  this  statement  is  true,  the 
oil  must  have  an  especial  affinity  for  the  intestines.  It  is  com- 
monly used  as  a  purgative  for  children,  women  with  child,  after 
parturition,  in  fever,  piles,  and  fissure  of  the  anus.  It  is  not  a 
good  purgative  in  habitual  constipation,  as  it  increases  the  torpid 
habit  of  the  bowels,  an  effect  constantly  witnessed  in  children. 

Croton  oil  is  a  powerful  purgative,  producing  watery  stools, 
with  much  depression.  It  is  an  uncertain  purgative,  sometimes 
acting  in  half  an  hour,  at  other  times  requiring  much  longer; 
large  quantities,  even  six  or  eight  drops,  may  be  required;  hence 
It  is  seldom  used,  unless,  as  in  apoplexy,  coma,  and  mania,  when 
it  is  important  to  administer  a  purgative  of  small  bulk.  It  is 
sometimes  employed  in  obstinate  constipation  when  other  purga- 
tives have  failed.  It  is  a  good  plan  to  give  a  quarter  or  a  third 
of  a  minim  every  hour,  by  which  means  a  much  smaller  total 
quantity  often  succeeds  better  than  a  larger  quantity  given  in 
one  dose.  Owing  to  its  acrid  taste,  it  is  generally  administered 
in  the  form  of  a  pill,  except  to  patients  in  a  state  of  insensibility, 
when  it  is  mixed  with  a  little  butter  or  lard,  and  conveyed  to  the 
b?xk  of  the  tongue,  and  is  swallowed  involuntarily,  or  trickles 
down  the  throat. 

Rohrig,  from  experimental  evidence,  is  led  to  conclude  that 
croton  oil  given  to  fasting  animals  is  a  powerful  stimulant  to  the 
liver,  but  Rutherford  and  Vignat  did  not  get  this  result  in  their 
experiments. 

As  these  oils  remain  but  a  short  time  in  the  intestines,  the 
greater  part  passes  out  with  the  motions.  Probably  little  of  the 
acrid  matter  passes  into  the  blood,  since  unless  croton  oil  is  swal- 
lowed in  large  quantity,  those  serious  symptoms,  seen  after  its 
injection  into  the  veins,  do  not  occur. 

Like  other  purgatives,  these  oils  may  influence  distant  organs,  as 
the  kidneys,  and  act  as  diuretics. 

Croton  oil  has  been  used  in  hydrocephalus,  and  it  is  said  to  have 
removed  the  excess  of  fluid  from  the  ventricles  of  the  brain. 

Mr.  Sewell,  of  Ottawa,  Canada,  recommends  croton  oil  in  sci- 
atica, obstinate  pleurodynia,  and  crick  of  the  neck,  and  he  states 
that  other  purgatives  cannot  be  effectively  substituted  for  croton 
oil.  He  lays  great  stress  on  the  evacuation  of  blackened  faeces. 
No  doubt  some  cases  of  sciatica  depend  on  a  loaded  rectum  or 
descending  colon,  when  any  purgative  will  be  useful;  but  appa- 
rently these  are  not  the  cases  referred  to  by  Mr.  Sewell.     This 
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treatment  sometimes  relieves,  or  even  suddenly  cures,  unconsti- 
pated  patients,  but  it  produces  a  g-ood  deal  of  temporary  weakness. 

Diarrhoea  in  children,  sometimes  yields  to  eight  or  ten  drops  of 
castor  oil  suspended  in  mucilage;  but,  unfortunately,  the  indica- 
tions for  this  treatment  being  unknown,  it  often  fails. 

In  the  early  stages  of  diarrhoea,  it  is  a  common  practice  to  ad- 
minister a  dose  of  castor  oil,  to  carry  away  the  irritant  exciting  the 
discharges. 

A  drop  of  castor  oil  introduced  into  the  eye,  will  often  allay  pain 
and  intolerance  of  light  produced  by  a  fine  irritant,  as  sand. 

Castor  oil  may  be  taken,  almost,  if  not  quite  tastelessly,  in  beef- 
tea,  highly  peppered  and  well  salted ;  or  the  oil  may  be  beaten 
up  with  an  equal  quantity  of  the  froth  of  porter,  and  tossed  off 
before  the  constituents  have  separated.  A  mixture  consisting  of 
castor  oil,  half  an  ounce ;  fresh  mucilage  of  acacia,  three  drachms ; 
distilled  water,  five  drachms;  has  very  little  taste.  It  may  be 
flavoured  with  oil  of  peppermint,  or  oil  of  lemons.  It  is  a  good 
plan  to  pour  into  a  wetted  glass  the  required  dose,  and  then  toss 
it  off  without  letting  the  oil  impinge  upon  the  teeth. 
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The  applications  of  glycerine  are  endless.  It  is  a  useful  applica- 
tion for  chapped  lips  and  hands;  and  for  rough  furfuraceous,  and 
inelastic  skin,  left  after  eczema,  or  other  skin  complaints.  It  re- 
stores suppleness  to  the  tissues,  and  allays  burning,  tingling, 
and  smarting.  Undiluted  glycerine  may  cause  inflammation  and 
smarting,  hence  it  should  be  mixed  with  an  equal  quantity  of 
rose-water  or  eau  de  Cologne.  Glycerine  of  starch  acts  still 
better  in  rendering  the  skin  soft  and  supple.  In  xeroderma,  a 
bath  should  be  taken  daily,  and  the  ointment  rubbed  in  after 
wiping  the  body  thoroughly  dry.  Glycerine  is  a  good  applica- 
tion for  dryness  of  the  meatus  of  the  ear;  and  when  the  tympanum 
is  ruptured,  it  covers  the  opening  in  the  tympanum  with  a  thin  film, 
supplying  for  a  time  the  place  of  the  lost  membrane. 

Dr.  M.  Rosenthal  recommends  glycerine  as  a  solvent  for  alka- 
loids employed  hypodermically.  One  drachm  of  glycerine  will 
dissolve  ten  grains  of  muriate  of  morphia,  twenty  grains  of  sul- 
phate of  quinia,  and  only  one  grain  of  curare. 
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The  lips,  tongfue,  and  gums,  when  dry  and  coated  with  dried 
mucus  in  acute  diseases,  should  be  washed  and  kept  moist  several 
times  a  day  with  glycerine,  which  greatly  improves  the  comfort 
and  appearance  of  the  patient.  If  the  sweet  taste  of  glycerine  is 
unpleasant,  it  will  answer  as  well  if  diluted  with  an  equal  quantity 
of  water  or  lemon-juice. 

In  the  last  stage  of  chronic  diseases,  as  phthisis,  when  the  mucous 
membrane  of  the  mouth  becomes  dry,  red,  shiny,  and  glazed,  a 
condition  which  causes  much  distress,  and  is  usually  accompanied 
by  great  thirst;  a  wash  of  glycerine  and  water,  to  rinse  the  mouth, 
will  relieve  this  harassing  condition.  Undiluted,  glycerine  is  apt 
to  make  the  mouth  clammy  and  sticky.  Glycerine  will  sometimes 
cure  thrush. 

Glycerine  of  carbolic  acid  is  a  useful  application  to  foetid  sores 
and  open  cancers  of  the  surface  of  the  body,  or  of  the  uterus.  It 
removes  the  offensive  odour  of  the  discharge,  and  improves  the 
condition  of  the  sore. 

A  pledget  of  cotlon-wool,  saturated  with  glycerine,  and  applied 
for  several  hours  to  the  congested  neck  of  the  womb,  will  induce 
a  copious  serous  discharge,  and  will  give  as  much  relief  as  the 
application  of  leeches.  The  pledget  should  be  fastened  with  a 
piece  of  twine,  so  that  the  patient  herself  can  readily  withdraw  it. 

Glycerine  of  borax  is  a  good  application  in  pityriasis  of  the 
scalp,  aphthae,  and  thrush. 

Glycerine  is  much  used  now  in  the  manufacture  of  medicated 
pessaries. 

Glycerine  has  been  used  in  place  of  sugar,  as  in  diabetes.  It 
has  also  been  rec^ommended  as  a  substitute  for  cod-liver  oil,  but 
experience  has  shown  its  inferiority. 

One  of  the  best  preventives  of  bed-sores  is  glycerine  or  glycerine 
cream.  The  part  exposed  to  pressure  should  be  washed  morning 
and  evening  with  tepid  water,  and  carefully  dabbed  quite  dry  with 
a  soft  towel,  and  then  gently  rubbed  over  with  a  little  glycerine  or 
glycerine  cream.  If  the  skin  is  sore  or  tender,  the  glycerine  cream 
is  best.  A  draw-sheet  made  of  linen,  and  sufficiently  large  to  be 
firmly  tucked  in  at  both  sides  of  the  bed,  (as  any  folds  or  creases 
are  very  apt  to  produce  tenderness,  and  eventually,  sores),  will 
prevent  soiling  of  the  bed-clolhes.  This  preventive  treatment 
should  be  commenced  before  the  on-coming  of  redness  or  ten- 
derness. 

« 

It  is  impossible  here  to  indicate  all  the  manifold  uses  of  glycerine. 
Glycerine  I  find  useful  in  stomach  flatulence  and  acidity,  a 
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drachm  to  two  drachms  should  be  taken  several  times  a  day  in 
tea,  coffee,  or  water,  with  food. 

A  teaspoonful  of  glycerine  neat,  or  added  to  water,  is  often  use- 
ful in  coughs,  even  the  cough  of  phthisis.  It  may  be  added  to  a 
little  lemon-juice,  which  makes  it  more  efficacious  in  some  cases. 
This  taken  at  night  often  lessens  morning  cough.  It  is  also  useful 
in  dry  throats. 


ON  DIFFERENT  KINDS  OF  TANNIN. 
ON  GALLIC  ACID. 

These  substances  produce  little  or  no  change  in  the  unbroken  skin, 
but  act  as  astringents  to  sores  and  mucous  membranes,  checking 
secretion  by  contracting  the  vessels  and  condensing  the  tissues. 
They  precipitate  albumen,  and  thus  coat  over  wounds,  in  some 
measure  protecting  them  from  the  injurious  action  of  the  air, 
whence  tannin-containing  substances  are  applied  to  excoriations, 
profusely-discharging  sores,  and  luxuriant  granulations.  Tannin 
is  conveniently  employed  in  the  form  of  glycerine  of  tannin.  This 
combination  is  useful  in  ozaena.  After  measles,  scarlet  fever,  and 
some  other  diseases,  the  inside  of  the  nose  not  uncommonly  be- 
comes excoriated  and  reddened,  and  discharges  freely  a  thin 
sanious  or  thicker  purulent  fluid,  which,  on  drying,  scabs  up  the 
nose,  and  often  excites  eczema  of  the  upper  lip ;  now,  if  the  inside 
of  the  nose  is  well  brushed  out  with  glycerine  of  tannin,  the  dis- 
charge will  cease,  even  after  a  single  application ;  but  if  the  scabs 
are  thick,  they  must  be  thoroughly  removed,  to  enable  the  appli- 
cation to  act  on  the  sore- secreting  surface.  Glycerine  of  tannin 
cures  syphilitic  ozaena  of  children;  it  arrests  the  discharge,  re- 
duces the  swelling  of  the  mucous  membrane  which  produces 
the  characteristic  sniffling,  and  by  enabling  the  child  to  breathe 
through  the  nose,  permits  sound  refreshing  sleep  and  proper 
suckling. 

Occasionally  among  adults  we  meet  with  an  impetiginous  erup- 
tion of  the  inside  of  the  nose,  most  severe  near  the  orifice  where 
the  hairs  grow,  but  extending  higher  in  a  milder  form.  Scabs 
block  up  the  nose,  especially  at  night,  and  the  alae,  and  sometimes 
the  whole  of  the  nose,  is  thickened,  dusky  red,  and  very  painful. 
The  swelling  may  extend  to  the  adjacent  structures,  and  may 
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merge  into  repeated  attacks  of  erysipelas  of  the  face.  Glycerine 
of  tannin,  applied  once  or  twice  daily  to  the  whole  cavity  of  the 
nose,  speedily  reduces  and  even  cures  this  disease.  The  upper 
part  of  the  nose  is  the  most  easily  cured,  but  the  disease  situated 
in  the  hairy  part  is  much  more  obstinate,  and  is  very  prone  to 
recur  again  and  again.  Epilation  is  useful  in  obstinate  cases. 
Glycerine  of  starch  or  zinc  ointment,  applied  several  times  a  day, 
keeps  the  tissues  moist  and  supple,  and  is  a  serviceable  supple- 
mentary application. 

Glycerine  of  tannin  will  generally  check  the  nasal  discharge  of 
thick,  lumpy,  greenish-black,  and  stinking  mucus,  and,  even  when 
it  fails,  it  ordinarily  removes  the  offensive  smell.  In  other  forms 
of  ozsena,  especially  when  the  disease  affects  the  upper  and  back 
part  of  the  nose  with  its  numerous  recesses,  it  is  preferable  to  flush 
the  nose  with  a  deodorizing  and  astringent  wash,  in  the  way  de- 
scribed ;  which,  besides  benefiting  the  mucous  membrane,  washes 
away  the  inspissated  putrefying  discharge  on  which  the  stench  of 
ozaena  generally  depends. 

Glycerine  of  tannin  is  very  valuable  in  otorrhoea,  a  common 
complaint  of  weak  unhealthy  children  after  severe  illnesses.  The 
external  meatus  must  be  filled  with  it,  and  retained  there  by  cotton- 
wool. One  application  usually  suffices,  but  a  slight  discharge  may 
remain,  or  return  in  a  few  weeks,  when  a  repetition  of  the  treat- 
ment is  called  for.  This  treatment  is  inapplicable  in  the  acute 
stages  of  inflammation  of  the  meatus.  This  affection  is  much  more 
difficult  to  cure  when  the  tympanum  is  destroyed  and  the  small 
bones  are  exposed ;  indeed,  in  such  cases,  the  tannin  only  restrains 
and  deodorizes  the  discharge,  which  generally  returns  when  the 
application  is  stopped.  Glycerine  of  tannin  will  often  cure  the 
chronic  vaginitis  of  children,  a  complaint  generally  more  obstinate 
than  either  ozaena  or  otorrhoea. 

Glycerine  of  tannin  is  useful  in  some  stages  of  eczema.  After 
the  removal  of  the  scales,  if  the  inflamed,  red,  swollen,  and  weeping 
raw  surface  is  painted  with  this  preparation,  it  notably  abates  the 
discharge,  redness,  heat,  and  swelling.  A  poultice  must  be  applied 
at  night;  if  the  glycerine  of  tannin  excites  much  pain,  the  poul- 
tices must  be  continued  night  and  day.  In  a  less  active  stage, 
when  the  tissues  are  not  so  red,  swollen,  and  weeping,  eczema 
yields  still  more  readily  to  glycerine  of  tannin,  applied  twice  or 
thrice  daily.  A  poultice  is  useful  at  night.  Tannin-glycerine 
quickly  allays  the  troublesome  itching,  tingling,  and  burning,  so 
common  in  eczema;   hence  it  prevents  tearing  with  the  nails  and 
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rubbing,  which  hinder  healing',  nay,  even  cause  the  eczema  to 
spread.  It  may  not  entirely  remove  the  disease,  but  only  reduce  it 
to  the  desquamative  stage,  with  a  tendency  to  crack  and  ooze, 
when  tar,  carbolic  acid,  or  other  ointments  become  necessary  to 
complete  the  cure.  The  same  treatment  is  useful  in  impetigo.  A 
poultice  must  be  applied  each  night  to  remove  the  scabs,  and  the 
tannin  application  should  be  employed  during  the  day.  While 
treating  these  skin  diseases,  the  state  of  the  digestive  organs  must 
not  be  overlooked. 

Eczema  of  the  ears,  common  in  middle-aged  and  old  people, 
readily  yields  to  glycerine  of  tannin,  unless  the  inflammation  runs 
high,  with  great  swelling,  heat,  and  weeping.  This  remedy  is 
also  very  efficacious  in  eczema  behind  the  ears  of  children,  one  or 
two  applications  speedily  drying  up  and  healing  the  eczema,  al- 
though it  may  have  lasted  for  weeks  or  months.  The  gums  must 
be  lanced,  if  red  and  swollen,  and  other  irritations  removed. 

Glycerine  of  tannin  sometimes  benefits  intertrigo. 

Equal  parts  of  tincture  of  catechu  and  liquor  plumbi  is  a  useful 
application  to  prevent  bed  sores. 

Glycerine  of  tannin  is  very  useful  in  many  throat  diseases.  Im- 
mediately after  acute  inflammation,  when  the  mucous  membrane 
grows  less  red,  less  swollen,  becomes  moister,  and  is  covered  with 
mucus  or  pus,  glycerine  of  tannin  painted  on  the  pharynx,  hastens 
recovery,  prevents  chronic  inflammation  with  relaxation  of  the  mu- 
cous membrane,  which  often  follows  the  acute  disease,  heals  super-% 
ficial  ulcerations  occurring  as  the  acute  inflammation  subsides,  and 
cures  hoarseness. 

Glycerine  of  tannin  is  useful  on  the  appearance  of  ulceration  in 
aphthous  sore  throat.  In  chronic  inflammation  of  the  throat  when 
the  mucous  membrane  is  relaxed,  swollen,  granular-looking,  and 
covered  with  mucus  or  pus,  a  few  applications  of  glycerine  of 
tannin  brace  up  the  tissues  and  lessen  or  remove  the  hoarseness. 
This  kind  of  throat,  often  with  slight  enlargement  of  the  tonsils,  is 
common  in  children,  and  sometimes  produces  deafness,  and  still 
more  often  a  frequent  hacking  cough,  which  may  keep  the  child 
awake  the  greater  part  of  the  night.  In  children,  this  is  so  com- 
monly the  cause  of  cough,  that  it  is  well  always  to  examine  their 
throats.  Glycerine  of  tannin  applied  daily  speedily  allays  the 
cough,  and  cures  the  deafness.  Throat  deafness  is  the  most  com- 
mon form  of  that  infirmity  in  childhood ;  and  when  not  due  to  en- 
larged tonsils,  generally  depends  upon  the  kind  of  morbid  throat 
just  described. 
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Many  coughs  depend  on  the  state  of  the  throat,  a  fact  accepted 
in  theory,  but  little  regarded  in  practice.  Glycerine  of  tannin  is 
very  useful  to  allay  the  cough  and  frequent  deglutition  excited  by 
an  elongated  uvula,  and  the  frequent  hacking  cough  in  phthisis, 
due  to  inflammation  or  ulceration  of  the  throat.  A  good  night's 
rest  may  be  often  obtained  by  painting  the  throat  shortly  before 
bedtime,  and  a  small  quantity  of  morphia  added  to  the  glycerine 
of  tannin  increases  its  soothing  effect.  Mopping  the  pharynx, 
epiglottis,  and  adjacent  structures  with  this  application  will  much 
reduce  the  frequency  and  violence  of  the  paroxysms  of  whooping- 
cough.  It  is  of  little  use  if  the  case  is  complicated  with  catarrhal 
or  other  inflammation  of  the  lungs,  tuberculosis,  or  any  irritation, 
as  that  from  teething;  but  in  simple  uncomplicated  whooping- 
cough  it  is  very  useful.  The  paroxysmal  cough  often  left  by 
whooping-cough,  which  readily  returns  on  catching  cold,  yields 
to  this  treatment.  In  whooping-cough  and  the  foregoing  throat 
diseases,  glycerine  of  tannin  is  better  than  a  solution  of  nitrate  of 
silver,  as  it  excites  less  pain,  and  is  less  disagreeable  to  the  taste. 
(See  Nitrate  of  Silver.)  Glycerine  of  tannin  is  more  efficacious 
than  tannin  lozenges. 

Glycerine  of  tannin  is  useful  in  ulcerative  stomatitis,  especially 
in  that  form  affecting  only  the  edges  of  the  gums ;  but  dried  alum 
is  a  better  application.    (See  Salicine.) 

In  diphtheria  and  croup,  Trousseau  successfully  employed  a 
solution  containing  five  per  cent,  of  tannin,  in  the  form  of  spray 
several  times  a  day,  for  fifteen  or  twenty  minutes. 

Tannin  unites  with  albuminous  matter  in  the  stomach,  forming 
an  insoluble  substance,  and  any  tannin  left  uncombined  constringes 
the  mucous  membrane,  and  lessens  its  secretions.  As  tannin  like- 
wise diminishes  the  solvent  power  of  the  gastric  juice,  it  is  inad- 
visable to  give  tannin-containing  substances  close  to  meal  times. 

It  is  asserted  that  tannin,  by  virtue  of  its  astringency,  cures 
slight  catarrh  of  the  stomach ;  hence  tannin  preparations  are  occa- 
sionally employed  in  irritative  dyspepsia.  Some  give  tannin  for 
pyrosis,  but  they  do  not  discriminate  whether  it  checks  neutral, 
'  alkaline,  or  acid  pyrosis,  or  all  these  forms  of  the  complaint.  In 
poisoning  by  alkaloids,  as  strychnine  and  morphia,  tannin  is  given 
to  render  them  less  soluble.  Tannin  and  gallic-acid  control  bleed- 
ing from  the  stomach.  The  members  of  this  group  are  astringent 
to  the  intestines,  lessening  their  secretions  and  probably  their  con- 
tractions :  hence  they  constipate,  and  tannin-containing  substances, 
as  catechu,  kino,  red  gum,  rhatany,  and  haematoxylum,  are  very 
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useful  in  most  forms  of  acute  and  chronic  diarrhoea.  The  mem- 
bers of  this  group  are  employed  as  anal  injections  to  check 
diarrhoea,  to  destroy  thread-worms,  and  to  restrain  prolapsus  ani. 

Few  applications  are  so  useful  in  irritable  piles  as  gallic  acid 
and  opium  ointment.  The  combination  quickly  relieves  pain,  and 
after  a  time  even  reduces  the  size  of  the  haemorrhoidal  tumours. 
Calomel  ointment,  too,  is  highly  spoken  of  by  my  friend  Mr.  J. 
Bartlett. 

Owing  to  their  low  diffusion  power,  the  members  of  this  group 
must  pass  but  slowly  from  the  intestines  into  the  blood.  After,  if 
not  before,  absorption  into  the  circulation,  they  must  become  neu- 
tralized with  albumen,  and  for  this  reason  some  authorities  main- 
tain that  tannin  and  its  allies  do  not  act  as  astringents  to  organs 
distant  from  the  intestines.  Nevertheless,  tannin  and  gallic  acid 
are  frequently  employed  with  considerable  benefit  to  check  bleed- 
ing from  the  lungs,  uterus,  and  kidneys,  and  with  less  apparent 
benefit  to  check  over-abunbant  secretion  of  milk,  and  profuse 
sweating. 

Tannin  is  sometimes  administered  to  diminish  the  loss  of  al- 
bumen in  chronic  Bright's  disease,  and  George  Lewatd  has 
experimentally  tested  its  power  in  this  respect.  In  a  few  care- 
fully-conducted experiments,  he  found  that  the  albumen  was  always 
lessened  to  an  inconsiderable  amount,  the  daily  average  diminution 
amounting  to  about  0*66  grammes.  Tannin  produced  a  much  more 
decided  increase  in  the  quantity  of  urine. 

An  injection  of  glycerine  of  tannin  is  very  beneficial  in  the  after- 
stages  of  gonorrhoea,  and  in  gleet,  but,  as  the  undiluted  prepara- 
tion commonly  excites  much  pain,  it  should  be  mixed  with  an  equal 
quantity  of  olive  oil  or  mucilage.  Two  drachms  of  this  mixture  is 
enough  for  each  injection.  Too  much  will  excite  frequent  and 
painful  micturition,  the  discharge  in  many  instances  ceases  only 
during  its  employment.  Urethral  injections  should  be  persevered 
with  eight  or  ten  days  after  the  cessation  of  discharge,  and  as  they 
are  apt  to  excite  seminal  emissions,  should  not  be  employed  at 
bed- time. 

Tannin,  either  alone  or  blended  with  other  astringents,  is  a  useful 
injection  in  leucorrhcea.  In  obstinate  cases,  and  when  the  os  uteri 
is  ulcerated,  a  suppository  of  tannin  and  cocoa-nut  fat  applied  to 
the  mouth  of  the  uterus  is  very  beneficial.  Glycerine  of  tannin 
checks  the  great  discharge  of  cancer  of  the  uterus,  and  destroys  the 
stench :  but  a  mixture  of  glycerine  of  tannin  and  glycerine  of  car- 
bolic acid  is  still  more  useful: 
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The  effect  of  the  members  of  this  group  on  the  natural  constitu- 
ents of  the  urine  is  unknown.  Gallic  acid  "  passes  unchanged  into 
the  urine,  and  has  been  detected  one  hour  after  being  taken." 
Tannic  acid  "passes  off  by  the  urine  in  the  forms* of  gallic  and 
pyro-gallic  acids,  perhaps  of  a  saccharine  body."     (Parkes). 


HAMAMELIS  VIRGINICA. 

Various  preparations  of  the  witch  hazel  have  long  been  in  vogue 
in  America  among  the  natives  who  introduced  it  to  the  English 
settlers. 

It  is  chiefly  employed  in  haemorrhage,  and  is  most  serviceable  in 
passive  haemorrhage.  Dr.  Preston  has  employed  it  largely  and 
successfully  in  epistaxis,  and  his  experience  is  confirmed  by  that  of 
many  other  writers.  It  has  been  recommended  highly  in  the  hae- 
morrhagic  diathesis,  but  in  the  case  of  a  lad  with  this  peculiarity, 
I  employed  it  in  vain  on  several  occasions  in  nose-bleeding.  It 
has  been  found  very  serviceable  in  haemoptysis  and  haematemesis. 
Dr.  Hall  recommends  it  in  dysentery  when  the  discharges  contain 
much  blood.  I  have  known  it  arrest  haematuria  in  four  cases 
which  had  resisted  many  other  remedies.  It  is  very  highly  re- 
commended in  piles,  both  to  check  bleeding,  and  to  cure  the 
diseased  veins;  and  I  have  found  it  singularly  successful  and 
prompt  in  arresting  this  form  of  bleeding  even  when  amounting 
to  half  a  pint  a  day,  repeated  almost  daily  for  months  or  years. 
It  is  also  very  useful  in  curing  the  piles,  if  it  is  employed  as  an 
injection  for  many  weeks,  or  even  months.  It  should  be  employed 
either  as  a  lotion,  injection,  or  cerate,  in  piles,  as  well  as  by  the 
mouth.  A  drachm  of  the  tincture  should  be  added  to  three  ounces 
of  cold  water,  and  injected  each  night  at  bed-time,  or  before  break- 
fast. The  injection  should  be  retained.  It  has  been  recommended 
in  varicocele,  and  one  case  I  have  seen  in  which,  during  the  em- 
ployment of  this  drug,  the  varicosities  entirely,  and  apparently 
permanently,  disappeared. 

Dr.  Preston  extols  it  in  phlegmasia  dolens.  I  have  found  it 
useful  in  checking  that  slight  oozing  of  blood  after  a  confinement, 
which  may  go  on  sometimes  for  weeks. 

The  dose  is  one  or  two  minims  of  the  tincture  every  two  or  three 
hours,  large  doses  being  liable  to  produce  severe  throbbing  pain  in 
the  head. 
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TAR,    CREASOTE.    CARBOLIC   ACID,    PETROLEUM,    OIL 

OF  TAR,  etc. 

Carbolic  acid  destroys  the  lowest  forms  of  animal  and  veg-etable 
life,  and  prevents  fermentation  and  putrefaction.  Whilst  it  prevents 
the  fermentation  of  sugar,  it  is  said  not  to  prevent  the  conversion 
of  starch  into  sugar,  nor  the  decomposition  of  amygdalin.  It  is 
largely  employed  to  prevent  the  stenches  of  drains,  water-closets, 
dissecting  rooms,  and  hospital  wards.  Unlike  chlorine  and  per- 
manganate of  potash,  carbolic  acid  is  incapable  of  destroying  of- 
fensive gases ;  it  only  prevents  their  formation.  Its  destructive 
influence  over  the  low  forms  of  animal  and  vegetable  life  has  led  to 
its  being  considered  a  disinfectant,  but  no  satisfactory  proof  exists 
of  its  capability  to  destroy  the  contagious  elements  of  disease. 
Nevertheless  it  is  extensively,  and  apparently  effectually,  employed 
as  a  disinfectant.  It  is  a  good  plan  to  hang  a  sheet,  kept  moist 
with  a  solution  of  carbolic  acid,  and  large  enough  to  cover  the 
door  way  of  the  sick  chamber,  and  to  extend  a  little  beyond. 

Creasote  and  carbolic  acid  act  energetically  on  the  skin,  pro- 
ducing opaque,  white  patches,  and  exciting  active  inflammation, 
followed,  in  a  few  days,  by  desquammation.  They  coagulate 
albumen,  and  are  stimulant  and  astringent;  hence  they  may  be 
employed  to  check  bleeding. 

According  to  Dr.  J.  H.  Bill,  carbolic  acid,  locally  applied,  is  an 
anaesthetic,  a  statement  confirmed  by  Dr.  Andrew  H.  Smith  {New 
York  Medical  Journal).  Dr.  Smith  painted  on  his  forearm  a  spot  an 
inch  in  diameter,  with  an  85  per  cent,  solution  of  carbolic  acid. 
For  a  minute  it  caused  slight  burning,  then  the  skin  became  quite 
numb,  whitened,  and  shrivelled ;  at  this  point  he  made  an  incision 
half  an  inch  long  without  even  feeling  the  knife,  the  wound  healing 
as  usual.  Three  hours  afterwards  he  thrust,  without  pain,  a  needle 
into  the  skin,  and  next  he  applied  a  blister  to  the  carbolized  skin 
without  causing  pain  or  vesication.  He  found  that  in  incising  two 
whitlows,  this  application  greatly  lessened  the  pain. 

Professor  Erasmus  Wilson  employs  carbolic  acid  as  an  anaesthe- 
tic, to  diminish  the  palp  arising  from  caustics,  as  potassa  fusa. 
Brushed  over  the  delicate  part  or  raw  surface  several  times,  the 
acid  coagulates  the  albumen,  ''  benumbs  the  surface,  and  permits 
the  caustic  action  with  a  great  reduction  of  pain.''     Mr.  Wilson 
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employs  this  method  in  lupus,  epithelioma,  and  in  disease  of  the 
glans  and  prepuce. 

Carbolic  acid  applied  as  a  stimulant  and  antiseptic  to  gangren- 
ous and  ill-smelling  sores,  prevents  the  stench,  and  improves  the 
condition  of  the  wound. 

The  empyreumatic  oils,  and  their  derivatives,  are  very  useful  in 
many  chronic  skin  affections,  as  chronic  eczema,  psoriasis,  erythe- 
ma. The  odour  of  oil  of  cade,  or  oleum  rusci,  is  less  disagreeable 
than  that  of  tar,  liquor  carbonas  detergens,  and  carbolic  acid. 
Dr.  McCall  Anderson  strongly  recommends  these  oils,  especially 
liquor  carbonas  detergens,  oil  of  cade,  and  oleum  rusci.  In  most 
cases  they  afford  immediate  relief  from  the  tormenting  itching  of 
chronic  eczema,  psoriasis,  erythema,  and  prurigo,  but  if  too  long 
continued,  they  excite  inflammation  of  the  hair  follicles,  forming 
papules  and  pustules,  with  a  black  spot  in  their  centre.  Hebra 
terms  this  eruption  tar-acne.  They  often  excite  considerable  in- 
flammation in  delicate  skins.  The  topical  effect  of  the  vapour  even 
sometimes  produces  acne.  The  parts  protected  by  clothes  escape, 
showing  that  this  effect  is  not  induced  through  absorption  by  the 
lungs. 

These  oils  are  useful  in  chronic  eczema,  after  the  subsidence  of 
inflammation,  especially  when  only  a  little  redness,  itching,  and 
some  desquammation  remain.  Sometimes  pure  tar  succeeds  better 
'  than  its  ointment ;  but  if  there  is  inflammation,  or  if  the  surface  is 
raw  and  weeping,  it  will  then  excite  great  pain  and  inflammation. 
In  some  instances  the  application  of  undiluted  petroleum  much 
improves  local  forms  of  eczema,  as  that  kind  occurring  on  the 
back  of  the  hands ;  but  as  this  is  generally  very  painful,  other  and 
milder  remedies  should  flrst  be  tried. 

Provided  inflammation  runs  not  too  high,  carbolic  acid  ointment, 
composed  of  ten  minims  of  the  acid  to  an  ounce  of  lard,  moderates 
the  weeping  stage  of  eczema  and  allays  the  tingling  and  itching. 
It  is  useful  in  the  eczema  of  the  head  of  children. 

The  external  application  of  these  remedies  in  psoriasis  is  often 
very  serviceable.  Tar,  or  its  ointment,  seldom  fails  to  beneflt 
chronic  psoriasis ;  and  some  of  the  most  obstinate  forms  of  this 
disease  may  often  be  cured  by  painting  the  patches  of  the  eruption 
with  pure  undiluted  tar,  allowing  it  to  remain  till  it  wears  gradu- 
ally away.  If  the  unsightliness  of  the  tar  ointment  is  objection- 
able, the  creasote  ointment,  composed  of  two  or  three  parts  of 
creasote  to  one  part  of  white  wax,  recommended  by  Mr.  Squire, 
may  be  substituted.    This  powerful  ointment  must  be  applied  only 
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to  the  patch  of  psoriasis,  not  on  the  adjacent  healthy  skin,  other- 
wise it  will  blister.  To  avoid  staining  exposed  parts,  Dr.  McCall 
Anderson  sponges  the  eruption  three  or  four  times  daily  with  a 
wash  composed  of  crystallized  carbolic  acid,  two  drachms ;  gly- 
cerine, six  drachms ;  rectified  spirits,  four  ounces  ;  distilled  water, 
one  ounce.  But  he  considers  carbolic  acid  inferior  to  tarry  pre- 
parations. He  strongly  insists  on  the  necessity  of  rubbing  in  the 
ointments  till  they  have  nearly  disappeared,  and,  lest  they  become 
rancid,  of  washing  them  off  with  soap  and  water  before  each  fresh 
application. 

Petroleum  soap,  cade  soap,  and  carbolic  soap,  are  useful  in  both 
chronic  eczema  and  psoriasis.  As  these  soaps  are  made  of  differ- 
ent strengths,  if  one  kind  prove  too  strong  and  irritating,  a  milder 
form  may  be  substituted.  Doctors,  especially  accoucheurs  and 
surgeons,  use  carbolic  soap,  to  free  their  hands  from  infectious  or 
noxious  matters  which  might  endanger  their  patients*  safety. 

Carbolic  acid  has  the  great  advantage  of  being  free  from  colour. 
It  is  useful  in  eczema,  psoriasis,  and  prurigo,  but  is  generally  con« 
sidered  inferior  to  tar. 

Dr.  Alder  Smith  finds  glycerine  of  carbolic  acid  very  useful  in 
the  early  stages  of  ringworm. 

Dr.  Eade  recommends  the  use  of  carbolic  acid  for  carbuncles 
and  carbuncular  boils.  He  employs  a  solution  one  part  of  carbolic 
acid  in  four  of  glycerine  or  oil,  and  soaks  in  this,  small  pieces  of 
lint,  and  thrusts  them  through  the  opening  of  the  broken  skin  to 
the  bottom  of  the  holes  and  sinuses  in  the  carbuncle,  and  keeps 
the  surface  of  the  carbuncle  covered  with  lint  soaked  in  the  solu- 
tion. This  application  he  maintains  prevents  the  extension  of  the 
carbuncle.  This  treatment  is  only  useful  in  that  late  stage  of  the 
carbuncle  when  the  skin  is  broken  and  the  carbuncle  discharging. 

Professor  Hiiter  employs  carbolic  acid  hypodermically  in  ery- 
sipelas. He  uses  the  following  formula:  carbolic  acid  and  alcohol, 
of  each,  3  ss  ;  distilled  water,  ^  ij.  Of  this  six  to  eight  syringefuls 
should  be  injected  at  different  points  where  the  inflammation  is 
most  intense,  and  should  be  repeated  next  day,  or  in  a  few  daj's,  if 
the  disease  spreads. 

Glycerine  of  carbolic  acid  appears  to  me  to  be  highly  useful  as 
a  topical  application  in  the  throat  in  diphtheria.  It  should  be  ap- 
plied only  to  the  diseased  portions  of  the  mucous  membrane,  and 
should  be  applied  twice  a  day. 

A  weak  solution  of  carbolic  acid  is  a  very  useful  injection  or 
wash  for  the  cavities  of  large  abscesses,  or  in  empyema,  after  the 
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evacuation  of  pus.  A  like  injection  will  correct  the  foetor  arising- 
from  cancer  of  the  womb,  or  other  uterine  diseases.  Carbolic  acid, 
it  is  said,  will  remove  the  stench  and  lessen  the  discharge  in  ozsena. 

A  lotion  consisting  of  one  part  of  carbolic  acid  to  one  hundred 
parts  of  water  is  strongly  recommended  in  pruritus  ani.  Dr.  J. 
Thompson  employs  marine  lint  soaked  in  carbolic  lotion.  He 
pushes  every  night  a  small  plug  into  the  anus,  a  part  being  left  as 
a  pad  outside.  Carbolic  acid  is  useful  in  pruritus  pudendi.  It 
may  cause  considerable  irritation  both  in  pruritus  ani  and  pudendi, 
the  skin  sometimes  being  so  delicate  that  even  a  weak  application 
causes  considerable  burning  and  smarting. 

The  inhalation  of  creasote  or  carbolic  acid,  ten  to  twenty  drops 
in  boiling  water,  is  useful  in  bronchitis,  lessening*  in  some  cases 
over-abundant  expectoration.  It  will  generally  remove  the  breath 
foetor  occasionally  met  with  in  bronchitis,  and  sometimes  even  the 
foetor  due  to  gangrenous  lung.  The  inhalation  of  even  ten  drops 
produces  in  some  persons  giddiness  and  sensation  of  intoxication. 
Inhalation  of  carbolic  acid  with  steam,  or  in  spray,  is  useful  in 
whooping  cough. 

Creasote,  mixed  either  with  tannin  or  opium,  introduced  into  the 
hollow  of  a  decayed  and  painful  tooth,  often  gives  relief. 

A  creasote  or  carbolic  gargle  or  wash  proves  very  efficacious  in 
sloughs  of  the  mouth  or  throat,  removing  the  offensive  odour,  and 
producing  a  healthier  action  in  the  sore. 

Small  doses  of  creasote  excite  no  particular  symptoms  in  the 
stomach,  but  a  large  quantity  produces  a  sensation  of  burning  at 
the  epigastrium,  with  nausea  and  vomiting*. 

During  its  transit  through  the  intestines,  creasote  appears  not  to 
undergo  any  change  in  composition,  as  its  characteristic  odour 
may  be  detected  in  every  part  of  the  canal.  It  checks  the  vomit- 
ing* of  various  diseases,  as  that  of  pregnancy,  sea-sickness,  cancer, 
ulcer  of  the  stomach,  Bright's  disease.  It  often  promptly  relieves 
stomach  pains  occurring  after  food. 

The  investigations  of  Dr.  Sansom,  who  first  employed  sulpho- 
carbolatrs  in  medicine,  prove  that  these  salts  arrest  fermentation 
in  different  degrees,  sulpho-carbolate  of  soda  being  most  efficient, 
then  follows  a  salt  of  magnesium,  then  of  potassium,  then  of  am- 
monium. Administered  to  animals,  they  prevent  putrefaction  and 
decomposition  of  urine,  although  Sansom  could  not  detect  any  of 
the  salt  in  this  excretion.  He  gave  sulpho-carbolate,  and  then  coU 
lected  and  preserved  the  urine,  which  after  six  months  had  not 
undergone  decomposition. 
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Sulpho-carbolate  of  soda  and  carbolic  acid  are  very  useful  in  fla- 
tulence, especially  when  there  is  great  distension,  unaccompanied 
by  pain,  heartburn,  or  other  dyspeptic  symptoms.  Sulpho-carbo- 
late  of  soda  will  generally  relieve  extreme  flatulence,  producing" 
copious  eructations  and  considerable  distension,  symptoms  not  un- 
common in  middle-aged  women  and  phthisical  patients.  When 
flatulence  occurs  immediately  after  a  meal,  ten  or  fifteen  grains  of 
sulpho-carbolate  of  soda  should  be  taken  just  before  food ;  when  it 
occurs  some  time  after  meals,  the  medicine  in  the  same  dose  should 
be  taken  half  an  hour  after  food. 

We  often  meet  with  patients,  generally  women,  who  suffer  from 
what  is  ordinarily  called  **  spasms."  The  patient  complains  of 
considerable  flatulence  and  distension,  often  limited  to  one  part,  or 
sometimes  most  marked  in  one  part,  of  the  abdomen,  generally  on 
the  left  side  under  the  ribs,  accompanied  by  severe  pain,  which, 
like  the  flatulence  itself,  is  often  most  marked  under  the  left  side  of 
the  chest.  The  pain,  temporarily  relieved  by  the  eructation  of  a 
little  wind,  soon  returns  and  may  endure  many  hours,  and  may 
frequently  recur.  In  some  cases  the  complaint  is  evidently  a 
neuralgia  of  some  of  the  abdominal  nerves ;  the  pain  being  chiefly 
excited  by  flatulence.  Sulpho-carbolates  often  afford  considerable 
relief,  by  preventing  the  formation  of  wind,  but  in  some  cases  I 
have  found  phosphorus  far  more  prompt  and  its  remedial  effect 
more  permanent. 

Creasote  has  been  given  in  cholera  and  typhus  fever,  but  appar- 
ently without  much  beneflt. 

Creasote  passes  into  the  blood,  and  its  odour  is  detectable  in 
most  of  the  organs,  showing  that  it  probably  remains  in  chief  part, 
if  not  entirely,  unaltered  in  the  blood. 

Tar,  creasote,  and  carbolic  acid  are  used  in  bronchitis  and  in 
phthisis  to  check  both  the  quantity  of  the  expectoration  and  its 
offensiveness.  They  are  especially  useful  in  chronic  bronchitis. 
Tar-water  is  an  old-fashioned  and  approved  remedy  in  bronchial 
complaints*  The  frequent  and  popular  use  of  tar-water,  both  by 
the  profession  and  by  the  laity,  in  France  and  Belgium,  led  me,  in 
conjunction  with  my  friend,  Mr.  Murrell,  to  try  its  effects.  Patients 
so  susceptible  to  cold  that  they  were  obliged  to  remain  in-doors 
the  whole  winter,  informed  us  that  this  remedy  curtailed  consider- 
ably the  duration  and  lessened  the  severity  of  their  catarrhal  at- 
tacks, and  that,  by  an  occasional  recourse  to  the  tar,  they  became 
less  prone  to  catch  cold,  and  could  more  freely  expose  themselves 
to  the  weather. 

We  employed  tar  in  two-grain  doses,  in  a  pill,  every  three  or 
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four  hours.  From  October  to  January,  inclusive,  we  carefully 
watched  its  effects  on  twenty-five  patients,  whose  ages  varied  from 
34  to  70,  the  average  being  44.  All  these  patients  had  suffered 
for  several  years  from  winter-cough,  lasting  the  whole  winter. 
They  were  out-patients,  and  visited  the  hospital  weekly,  or  oftener. 
Most  of  them  were  much  exposed  to  the  weather,  whilst  some 
being  so  ill,  were  obliged  to  stop  work,  and  therefore,  were  less 
exposed. 

These  patients  suffered  from  the  symptoms  common  in  winter 
cough — paroxysmal  and  violent  cough,  the  paroxysms  lasting  from 
two  to  ten  minutes,  recurring  ten  to  twelve  times  a  day,  and,  in  the 
night,  spoiling  sleep.  The  expectoration  frothy,  and  slightly  puru- 
lent, was  generally  rather  abundant,  amounting  in  some  cases  to 
half  a  pint  or  more  in  the  day.  The  breathing  was  very  short  on 
exertion,  but  most  of  them  could  lie  down  at  night  without  prop- 
ping. The  physical  signs  showed  a  variable  amount  of  emphysema 
with  sonorous  and  sibilant  rhonchus,  and  occasionally  a  little  bub- 
bling rhonchus  at  the  base. 

These  patients  usually  began  to  improve  from  the  fourth  to  the 
seventh  day;  the  improvement  rapidly  increased,  and,  in  about 
three  weeks,  they  were  well  enough  to  be  discharged.  The  im- 
provement was  so  decided  that  the  patients  returned  to  their  work  ; 
even  those  who,  in  previous  years,  had  been  confined  to  the  house 
the  whole  winter.  The  cough  and  expectoration  improved  before 
the  breathing.  In  several  cases  the  expectoration  increased  during 
the  three  or  four  first  days ;  but  its  expulsion  became  easier,  and, 
with  the  improvement  in  the  cough  and  expectoration,  appetite  and 
strength  returned. 

On  discontinuing  the  tar,  a  relapse  often  occurred  in  a  week  or 
two,  and  the  patient  returned  with  a  request  for  more  of  the  same 
medicine,  and  then,  a  second  time,  the  symptoms  quickly  subsided. 
We  found  it  useless  in  bronchial  asthma,  and  its  effects  were  more 
evident  in  cases  where  expectoration  and  cough  were  more  marked 
than  dyspnoea. 

We  have  no  doubt  that  tar  is  a  good,  useful,  though,  perhaps, 
not  a  striking,  remedy  in  these  troublesome  affections;  and  cer- 
tainly it  is  more  efficacious  than  the  drugs  generally  employed. 

It  may  be  remarked  that  tar  is  useful  in  the  same  cases  for 
which  the  spray  of  ipecacuanha  wine  is  serviceable.  The  spray, 
we  find,  acts  much  more  quickly,  and,  unlike  tar,  it  lessens  dys- 
pnoea even  before  it  improves  cough,  or  diminishes  expectoration. 
(See  Ipecacuanha). 
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In  winter-cough  and  chronic  bronchitis,  cieasote  in  two  minim 
doses,  either  in  pill  or  mixture,  or  floating  on  an  ounce  of  water, 
is  said  to  be  efficacious. 

Dr.  Anderson  gives  tar  in  chronic  eczema.  He  begins  with 
three  or  four  minims  in  treacle,  pill,  or  capsules,  gradually  in- 
creasing the  dose  to  ten  or  flfteen  minims  three  times  a  day.  In 
gangrene  of  the  lungs,  creasote  is  employed  to  obviate  the  foetor 
of  the  expectoration,  and  as  an  inhalation  it  certainly  succeeds, 
though  when  swallowed  it  is  of  doubtful  efficacy.     (See  Salicine). 

Oppression  of  the  head,  epigastric  pain,  vomiting  of  dark-col- 
oured  fluid,  and  black  motions  sometimes  occur  after  the  applica- 
tion of  tar,  though  rarely  except  when  applied  over  a  large  area. 

Carbolic  acid  is  readily  absorbed  by  the  skin.  Internally  and 
even  externally  it  may,  even  in  small  quantities,  produce  some- 
times serious  symptoms,  some  being  aflected  much  more  readily 
than  others;  it  may  excite  severe  vomiting,  giddiness,  delirium, 
even  coma  or  collapse,  with  weak  pulse  and  cold  sweat,  symptoms 
which  disappear  in  from  flfteen  minutes  to  an  hour.  These  toxic 
symptoms  arising  from  carbolic  acid  are,  it  is  said,  best  removed 
by  the  free  use  of  diluents ;  so  doubtless  the  symptoms  arising 
from  tar  would  be  beneflted  by  the  same  means. 

Tar  and  creasote  are  reputed  to  be  diuretics;  and,  as  some  of 
the  ingredients  of  tar  pass  off  with  the  urine,  changing  its  colour 
and  odour,  they  may  possibly  act  on  the  urinary  tract.  Thus  tar, 
creasote,  and  carbolic  acid,  administered  either  internally,  or  ap- 
plied externally,  cause  sometimes  at  flrst,  dark*coloured,  and 
sometimes  black,  urine  which  gradually  becomes  lighter  in  tint. 
It  is  said  that  the  urine  is  coloured  dark  more  frequently  from  the 
external  than  from  the  internal  use  of  carbolic  acid ;  and  Ferrier 
suggests  that  this  is  owing  to  its  becoming  oxidized  before  its 
absorption.  Sometimes  the  urine  is  natural  in  colour  when  flrst 
passed,  but  becomes  dark  on  standing.  On  the  addition  of  sul- 
phuric acid,  the  odour  of  tar  is  readily  perceived,  and  chloride  of 
iron  develops  a  beautiful  blue  colour.  The  local  application  of  ol 
fagi,  ol  rusci,  ol  cadini,  occasionally  aflect  the  urine  in  the  same 
manner.  The  urinary  changes  are  especially  marked  within  the 
flrst  few  days,  but  after  a  time  these  changes  become  scarcely  per- 
ceptible. The  urine  remains  clear  throughout,  rarely  contains 
albumen,  and  doq^  not  exhibit  an  excess  of  iron,  showing  that  the 
discoloration  is  not  due  to  disintegrated  blood  corpuscles.  The 
urine,  in  health,  contains  a  trace  of  carbolic  acid.  Carbolic  acid  and 
creasote  sometimes  excite  strangury.     Carbolic  acid  and  sulpho- 
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carbolates  administered  by  the  stomach  prevent,  as  we  have  shown, 
decomposition  of  the  urine ;  possibly  these  drugs  may  prove  useful 
agents  to  preserve  the  urine  sweet  in  cystitis,  enlarged  prostate, 
and  paralyzed  bladder. 

Dr.  Lloyd  Roberts,  of  Manchester,  was  one  of  the  earliest  to 
draw  attention  to  the  virtues  of  carbolic  acid,  now  often  employed 
in  ulcer  of  the  os  and  cervix  uteri,  in  chronic  inflammation  of  the 
uterus  and  cervix  with  excoriation,  and  in  chronic  uterine  catarrh. 
"I  use,"  says  Dr.  Roberts,  ''invariably  the  pure  acid.  A  capital 
plan  for  maintaining  the  fluidity  of  the  acid,  devised  by  Mr.  Weir 
of  Dublin,  and  recommended  by  Dr.  Roe,  is  to  add  a  few  grains  of 
camphor  to  a  little  of  the  acid.  In  simple  ulceration,  a  free  appli- 
cation of  the  acid  drawn  over  the  surface  twice  a  week  is  sufficient. 
When  it  is  necessary  to  apply  the  acid  to  the  interior  of  the  cervi- 
cal canal,  I  use  a  charged  camel-hair  pencil,  or  a  gum-elastic 
catheter,  having  previously  removed,  with  a  piece  of  lint  or 
injection  of  water,  any  impeding  mucus.  In  applying  it  to  the 
interior  of  the  uterus  by  injection,  it  is  very  important  to  have  the 
cervical  canal  freely  open,  so  that  any  superfluous  Injection  may 
pass  freely  out.  Care  should  also  be  taken  to  ascertain  the  direc- 
tion of  the  uterus ;  as  in  cases  of  retroflexion,  any  of  the  injection 
passing  beyond  the  curved  portion  of  the  organ  and  retained  there, 
would  be  certain  to  produce  untoward  consequences.  When  in- 
jected into  the  uterine  cavity,  the  acid  should  be  diluted  with 
glycerine  and  water,  commencing  with  a  weak  solution,  gradually 
increasing  the  strength  as  circumstances  require.  I  also  use  this 
acid  freely  as  an  ordinary  injection  in  vaginal  leucorrhoea,  uterine 
ulceration,  and  cancer;  and  it  will  be  found  an  excellent  cleanser, 
healer,  disinfector,  and  allayer  of  pain.  Although  its  action  does 
not  penetrate  below  the  diseased  surface,  it  possesses  in  equal 
degree  with  the  stronger  caustics,  the  property  of  changing  the 
vitality  of  the  tissues,  and  produces  rapid  cicatrization,  dissipates 
the  inflammation  and  hypertrophy,  and  relieves  pain." 

An  injection  composed  of  twenty  grains  of  sulpho-carbolate  of 
zinc  to  eight  ounces  of  water,  used  twice  or  thrice  daily,  is  useful 
in  gonorrhcBa. 

It  is  said  that  sponging  the  exposed  part  of  the  body  with  a  weak 
solution  of  carbolic  acid  will  drive  away  mosquitoes. 
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MUSK.    CASTOREUM. 

These  medicines,  although  once  highly  esteemed,  especially  musk, 
by  Graves  and  Cullen,  are  but  seldom  used.  Their  peculiar  and 
characteristic  odour  is  oppressive  and  sickening,  and  sometimes 
causes  headache,  giddiness,  and  even  fainting ;  hence  musk  is  ill 
adapted  for  the  sick-room. 

These  substances  have  a  bitter  taste. 

Jorg  asserts  that  musk,  in  two  to  five-grain  doses,  causes  weight 
at  the  stomach,  eructations,  dryness  of  the  oesophagus,  heaviness 
of  the  head,  giddiness,  headache,  followed  by  sleepiness,  faint- 
ness,  and  a  sensation  of  heaviness  in  the  whole  body ;  and  in  very 
large  doses,  trembling  of  the  limbs,  and  even  convul^ons.  It  is 
said  they  strengthen  and  quicken  the  pulse.  Trousseau  and  Pidoux 
failed  to  obtain  these  symptoms,  noticing  only  headache  with  gid- 
diness, the  pulse  being  unaffected. 

These  remedies  are  employed  in  melancholia,  and  for  many  of 
those  anomalous  but  distressing  symptoms  grouped  under  hysteria. 
They  have  been  given  in  chorea,  epilepsy,  whooping-cough,  ner- 
vous palpitation,  cramps  of  various  parts  of  the  body,  and  even  in 
tetanus.  Dr.  Graves  employed  musk  in  typhus  and  other  fevers, 
to  prevent  prostration,  and  to  strengthen  a  weak  and  feeble  pulse. 


ALCOHOL. 

For  many  reasons  alcohol  might  be  grouped  conveniently  with 
chloroform  and  ether,  there  being  much  similarity  in  the  action  of 
these  three  medicines.  Each,  at  first,  produces  much  excitement, 
with  increased  strength  of  the  pulse,  this  stage  after  a  time  giving 
way  to  another  of  unconsciousness,  which  may  be  profound ;  but 
with  this  general  similarity  there  is  an  important  difference  be- 
tween alcohol  on  the  one  hand,  and  chloroform  and  ether  on  the 
other.  With  chloroform  and  ether  the  stage  of  excitement  is  brief, 
soon  passing  into  that  of  insensibility,  which  may  endure  a  long 
time  without  danger  to  life.  But  with  alcohol  the  early  stage  of 
excitement  and  intoxication  is  of  considerable  duration,  insensi- 
bility and  unconsciousness  not  coming  on  till  large  quantities  have 
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been  taken,  and  some  time  has  passed.  In  this  stage  of  insensi- 
bility the  danger  of  death  is  imminent  from  paralysis  of  the  heart 
and  of  the  movements  of  respiration.  It  "will  be  easily  understood, 
therefore,  that  while  chloroform  and  ether  are  used  as  anaesthetics, 
alcohol  is  inadmissible  for  this  purpose. 

Alcohol,  owing  to  its  volatility,  is  sometimes  employed  to  ab- 
stract heat,  and  cool  the  surface  of  the  body,  as  in  inflammation  of 
the  brain,  &c.,  but  it  is  not  a  very  effectual  refrigerator,  and  ice  is 
preferable. 

If  its  evaporation  is  prevented,  it  penetrates  the  skin,  owing  to 
its  tolerably  high  diffusion-power,  and  excites  the  tissues  beneath 
the  cuticle,  causing  a  sensation  of  heat  and  some  inflammation.  It 
may  be  thus  employed  as  a  counter-irritant. 

It  coagulates  albumen,  and  is  sometimes  used  to  cover  sores 
with  a  thin,  protective,  air-excluding  layer,  which  promotes  the 
healing  process.  Alcohol,  in  the  form  of  brandy  or  eau  de  Cologne, 
is  often  applied  to  harden  the  skin  of  parts  exposed  to  pressure, 
and  to  obviate  the  occurrence  of  bed-sores  an  excellent  practice, 
which  should  be  adopted  before  the  occurrence  of  abrasion,  or 
even  before  redness  occurs. 

It  is  a  useful  practice  to  bathe  the  nipple  with  brandy,  each  time 
after  a  suckling,  then  carefully  to  wash  the  part,  and  dab  it  dry. 
It  is  well  to  apply  the  brandy  some  days  before  delivery,  so  as  to 
harden  the  tissues,  and  prevent  the  formation  of  cracked  nipples, 
which  gives  rise  to  so  much  pain  and  distress. 

In  virtue,  probably,  of  its  power  to  coagulate  albumen,  and 
perhaps  of  other  properties,  it  constringes,  to  a  small  extent,  the 
mucous  membranes  of  the  mouth,  and  is  sometimes  used,  diluted 
with  water,  as  an  astringent  gargle  in  relaxed  throat,  scurvy,  sali- 
vation, &c. 

In  the  stomach  it  exerts  a  double  action.  Thus  it  may  affect  both 
the  gastric  juice  and  the  secreting  mucous  membrane.  Its  action 
in  these  respects  will  be  considered  separately.  The  effect  of  a 
small  quantity  of  alcohol  on  the  pepsine  of  the  gastric  juice  is  in- 
significant ;  but  a  large  quantity  destroys  the  pepsine  and  its  food- 
dissolving  property. 

As  with  the  gastric  juice  so  with  the  mucous  membrane,  the 
topical  effect  of  alcohol  differs  according  to  whether  the  dose  is 
large  or  small.  It  has  been  experimentally  proved  that,  taken  very 
moderately,  it  increases  the  secretion  of  the  gastric  juice,  and 
every- day  experience  confirms  this  fact;  whilst  undue  quantities 
destroy  the  appetite,  upset  the  stomach,  inflame  its  mucous  coat, 
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cover  it  with  a  thick  tenacious  mucus,  and  abolish  its  secretingf 
power. 

Owing  to  this  influence  on  the  functions  of  the  stomach,  alcohol 
is  a  remedial  agent,  as  the  following  examples  will  illustrate : — 

I.  Some  persons,  after  undergoing  considerable  fatigue,  are  apt 
to  lose  all  appetite  and  digestive  power,  and  on  taking  food  to 
suffer  from  an  undigested  load  on  the  stomach;  but  a  glass  of  wine 
or  a  little  brandy-and-water,  taken  shortly  before  food,  will  restore 
appetite  and  digestion. 

II.  In  the  convalescence  from  acute  diseases,  when  digestion  and 
strength  may  remain  a  long  time  depressed,  alcoholic  stimulants, 
taken  just  before  or  at  meal-times,  are  often  serviceable. 

III.  Many  dwellers  in  towns,  who  lead  a  sedentary  life,  and 
suffer  often  from  weak  digestion,  find  that  only  by  the  help  of 
alcohol  in  some  form  can  they  properly  digest  their  food. 

IV.  Stimulants  are  most  serviceable  in  the  prostration  from 
acute  illness,  when,  in  common  with  the  other  functions,  digestion 
is  much  depressed,  at  a  time  when  it  is  most  important  to  support 
the  strength  until  the  disease  has  done  its  worst.  Strength,  no 
doubt,  is  best  supported  by  food,  yet  the  weakened  stomach  can 
digest  but  sparingly,  but  at  this  critical  juncture  alcohol  spurs  the 
flagging  digestion,  and  enables  the  patient  to  take  and  assimilate 
more  food. 

Next,  the  time  of  giving  the  alcoholic  stimulant  is  a  matter  of 
great  importance.  It  should  not  be  given  at  haphazard,  as  is  too 
commonly  the  case,  but  should  be  given  with  the  food.  To  a 
patient  labouring  under  great  prostration,  in  whom  digestion  is 
very  feeble,  food  and  stimulants  should  be  given  together,  in  small 
quantities,  frequently  repeated ;  but  a  stronger  patient  had  better 
take  food  at  the  ordinary  meal-times,  when,  from  habit,  the  stom- 
ach digests  better. 

It  is  necessary  to  insist  on  this  point,  as  it  is  common  with  both 
doctors  and  patients  to  trust  to  alcohol  alone,  forgetting  that  while 
it  benefits  by  stimulating  the  heart,  it  at  the  same  time  effectually 
aids  the  digestive  process,  and  thus  supports  the  patient  in  the  best 
and  most  natural  manner. 

It  has  been  mentioned  that  large  quantities  of  alcohol  excite 
catarrh  of  the  stomach ;  but  it  is  singular  huw  large  a  quantity  a 
patient  prostrated  by  fever  can  take  without  producing  this  result. 
The  same  fact  may  be  noticed  in  convalescence  from  exhausting 
diseases.  Still,  care  must  be  exercised,  since  stimulants,  if  too 
freely  given,  will  sometimes  upset  the  stomach  so  that  the  food  is 
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vomited,  an  untoward  circumstance  greatly  adding  to  the  patient's 
danger. 

After  a  variable  time,  the  prolonged  indulgence  in  alcoholic 
drinks  seriously  damages  the  stomach  by  producing  chronic 
catarrh.  The  mucous  membrane,  coated  with  tenacious  mucus, 
excites  unhealthy  fermentation  of  the  food,  while  the  structure  of 
the  membrane  itself  undergoes  considerable  alteration  through 
great  increase  of  the  connective  tissue,  which  by  its  contraction 
obstructs  and  destroys  the  secreting  follicles  and  their  lining  cells. 
The  mucous  membrane  thus  becomes  thickened,  hardened,  and  un- 
even ;  and,  owing  to  obliteration  of  the  orifices  of  the  follicles, 
cysts  form  in  its  substance,  and  these  enlarge  from  the  accumula- 
tion of  cells  within  them.  In  consequence  of  these  serious  changes, 
little  gastric  juice  is  poured  out  in  response  to  the  demand  made 
by  the  food,  while  the  unhealthy  mucous  coating  of  the  stomach, 
by  exciting  morbid  fermentations,  induces  the  production  of  much 
gas,  with  various  acids,  as  butyric,  acetic,  &c.,  whence  acidity  and 
heartburn.  Morning  vomiting  of  a  scanty,  sour,  bitter,  and  tena- 
cious fluid  is  a  characteristic  symptom  of  this  condition. 

Owing  to  its  high  diffusion- power,  alcohol  passes  readily  into  the 
blood,  so  that  but  little  can  reach  far  into  the  intestines.  Spirits, 
especially  brandy,  are  often  successfully  employed  after  the  re- 
moval of  the  exciting  irritant,  to  control  the  after-stages  of  acute 
simple  diarrhoea,  when  the  relaxed  condition  of  the  mucous  mem- 
brane allows  the  liquid  parts  of  the  blood  to  pass  into  the  intes- 
tines, producing  frequent  watery  stools 

Even  in  large  quantities  alcohol  appears  neither  to  promote  nor 
to  hinder  the  conversion  of  starch  into  sugar. 

Observations  on  the  influence  of  alcohol  on  the  blood  and  organs, 
have  yielded  contradictory  results,  the  most  recent  and  elaborate 
investigations  of  Drs.  Parkes  and  WoUowicz  clashing  in  most  par- 
ticulars with  those  of  previous  experimenters.  Hitherto  it  was 
held  that  alcohol  diminishes  the  oxidation  of  the  body,  but  Parkes 
and  Wollowicz's  observations  are  opposed  to  this  conclusion.  Dr. 
G.  Harley  found  that  alcohol  in  small  quantities  added  to  blood 
withdrawn  from  the  body,  lessened  its  absorption  of  oxygen  and 
its  elimination  of  carbonic  acid. 

As  the  result  of  a  great  many  observations  taken  in  conjunction 
with  Dr.  Rickards,  every  quarter  of  an  hour,  for  several  hours, 
on  persons  of  all  ages,  we  found  that  alcohol,  brandy,  and  wine, 
diminish  the  body  temperature.  After  moderate  doses,  the  fall 
was  slight,  amounting  to  not  more  than  0-4''  to  0*6''  Fah.,  but  after 
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poisonous  doses,  the  depression  in  one  instance  reached  nearly 
three  degrees :  in  rabbits  the  fall  was  much  greater,  reaching  to 
ten  or  more  degrees.  These  observations  have  been  confirmed  by 
Professor  Binz,  of  Bonn,  and  by  Dr.  Richardson,  who  asserts  that 
all  alcohols  reduce  the  animal  temperature.  Drs.  Parkes  and 
Wollowicz,  whose  observations  are  opposed  to  the  foregoing, 
gave  to  a  healthy  young  man,  in  divided  quantities,  for  six  days, 
a  daily  amount  of  absolute  alcohol,  varying  from  one  to  eight 
ounces,  and  on  a  subsequent  occasion,  twelve  ounces  of  brandy 
daily  for  three  days,  observing  meanwhile  the  temperature  of  the 
body  every  two  hours.  The  average  temperature  of  the  alcohol 
and  of  the  brandy-drinking  days,  was  found  to  be  almost  identical 
with  that  on  days  when  only  water  was  taken.  These  conflicting 
results  it  is  difficult  to  reconcile ;  but  it  must  be  granted  that  a 
considerable  quantity  of  alcohol  repeated  several  times  a  day, 
does  not  permanently  reduce  the  body  temperature.  Dr.  Parkes 
has  recently  re- investigated  this  question,  and  he  finds  that  dietetic 
doses  (two  fluid  ounces  of  absolute  alcohol)  given  to  a  healthy 
fasting  man  at  rest,  often  reduces  the  rectal  temperature  rather 
less  than  half  a  degree ;  but  when  the  alcohol  is  given  with  food, 
even  in  doses  of  four  to  eight  ounces  of  absolute  alcohol,  it  pro- 
duces no  effect  on  the  temperature.  In  a  boy  aged  ten,  who  had 
never  in  his  life  before  taken  alcohol  in  any  form,  I  found  through 
a  large  number  of  observations  a  constant  and  decided  reduction 
of  temperature.  It  is  possible  that  alcohol  given  in  repeated 
doses,  may  soon  lose  its  power  of  depressing  the  temperature. 
Excessive  habitual  indulgence  appears  to  have  this  effect;  for 
Dr.  Rickards  and  I  gave  to  an  habitual  drunkard,  making  him 
'*dead  drunk,"  twelve  ounces  of  good  brandy  in  a  single  dose, 
without  the  smallest  reduction  of  the  temperature. 

In  their  experiments  on  the  urine,  Bocker  and  Hammond  found 
that  *'the  formation  of  urea  of  the  extractives,  and  of  sulphuric 
acid  and  phosphoric  acid,  was  lessened  by  alcohol  and  beer,  and 
the  water  and  free  acidity  of  the  urine  was  diminished;"  but 
in  Parkes  and  Wollowicz's  observations,  alcohol,  brandy,  and 
claret,  produced  no  decreased  elimination  by  the  urine  of  urea, 
phosphoric  acid,  or  free  acidity.  They,  however,  increased  the 
amount  of  urinary  water. 

Edward  Smith  found  that  brandy  and  gin  diminish,  while  rum 
increases,  the  pulmonary  carbonic  acid.  These  conflicting  state- 
ments it  is  impossible  to  reconcile ;  but  Parkes'  observations  were 
so  carefully  conducted,  and  are  so  complete,  that  they  must  be 
accepted  as  authoritative. 
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How  much  alcohol  is  consumed  in  the  body  ?  The  results  of 
investigations  to  determine  this  point  are  so  contradictory,  that  it 
is  impossible  to  decide  the  value  of  alcohol  as  a  food.  Bouchardat, 
Sandras,  and  Duchek,  conclude  that  alcohol  is  freely  consumed  in 
the  body,  little  escaping  by  the  urine,  unless  very  large  quantities 
are  taken.  On  the  other  hand,  Perrin,  Duroy,  and  Lallemand, 
deny  that  alcohol  is  consumed  in  the  smallest  degree  in  the  body. 
Anstie  concludes  from  careful  experiments  that  the  greater  part  of 
the  alcohol  is  consumed,  and  he  has  undoubtedly  proved  that  only 
a  little  escapes  with  the  urine,  while  Parkes  and  Wollowicz  believe 
that  a  considerable  quantity  escapes  with  the  s\^eat  and  breath. 
Duprd's  recent  observations  confirm  those  of  Anstie,  proving  that 
only  a  fractional  part  of  alcohol  escapes  from  the  body;  and 
Anstie  believes  that  this  never  occurs  except  with  a  narcotic  dose, 
which  varies  in  different  persons. 

Even  if  the  greater  part  of  alcohol  is  consumed,  and  thus  minis- 
ters to  the  forces  peculiar  to  the  body,  yet  alcohol,  by  depressing 
functional  activity,  favouring  degeneration,  etc.,  may  do  more 
harm  than  can  be  counter-balanced  by  any  good  it  may  effect 
by  the  force  it  sets  free  during  its  d/estruction ;  even  if  taken  in 
quantities  too  small  to  do  harm,  ^yet  it  can  scarcely  be  classed  as 
an  economical  food  for  the  healthy.  Granted  that  dietetic  doses 
check  oxidation  in  the  healthy,  and  thus  economize  the  blood  and 
tissues,  still,  unless  it  can  be  shown  that  in  health  there  is  con- 
stantly an  excess  of  consumption  over  and  above  that  required 
by  the  body,  such  a  diminution  of  oxidation  could  only  result  in 
lessening  the  amount  of  force  set  free  and  put  at  the  disposal  of 
the  organs,  entailing  of  course  a  diminution  of  the  functional  ac- 
tivity of  the  body.  Physiology  failing  to  guide  our  steps  amid 
these  conflicting  statements,  it  is  obvious  that  in  estimating  the 
value  of  alcohol  in  health  or  disease,  we  must  rely  solely  on  ex- 
perience, which  plainly  shows,  that,  for  the  healthy,  alcohol  is 
not  a  necessary  nor  even  a  useful  article  of  diet.  Varied,  re- 
peated, and  prolonged  experience,  and  the  testimony  of  army 
medical  men,  prove  that  troops  endure  fatigue  and  the  extremes 
of  climate  better  if  alcohol  is  altogether  abstained  from.  The 
experience  of  the  celebrated  Moscow  campaign  showed  this;  so 
also  quite  recently,  the  Red-River  Expedition.  During  arduous 
marches  it  has  always  been  found  that,  without  alcohol,  the  health 
of  the  men  is  exceptionally  good,  but  as  soon  as  spirits  are  allowed 
disease  breaks  out.  Modern  trainers  recognise  the  fact  that  the 
power  of  sustained  exertion  and  resistance  to  fatigue  is  best  pro- 
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moted  by  abstaining  from  alcohol,  and  the  ill-health  of  many  ath- 
letes depends,  not  on  the  rigour  of  the  training,  but  on  the  excesses 
they  indulge  in  after  the  contest. 

There  can  be  no  doubt  that  healthy  persons,  capable  of  the  ful- 
lest amount  of  mental  and  physical  exertion  without  the  stimulus  of 
alcohol,  not  only  do  not  require  it,  but  are  far  better  without  it. 

It  must  be  recollected,  however,  that  these  remarks  apply  to 
pure  alcoholic  drinks,  as  spirits,  and  not  to  beers  and  wines, 
which  contain  ingredients  useful  as  food.  The  amount  of  alcohol 
in  the  lighter  beers  and  wines  is  small,  and  can  hardly  be  preju- 
dicial to  the  robust,  while  they  seem  to  brace  up  and  sustain  the 
flagging  functions  of  the  weakly,  as  town-dwellers,  especially 
those  who  pass  much  of  their  time  indoors,  in  an  unhealthy  at- 
mosphere. Some,  indeed,  cannot  properly  digest  food  without  a 
stimulant. 

Dr.  Anstie  speaks  highly  of  alcoholic  stimulants  in  the  debility 
of  old  age,  especially  in  the  '*  condition  of  sleeplessness  attended 
often  with  slow  and  ineffectual  digestion  and  a  tendency  to  stomach 
cramps."  He  employs  "  a  generous  and  potent  wine,"  containing 
much  ether. 

Alcoholic  drinks,  especially  thos»  containing  a  large  quantity  of 
volatile  ether,  often  relieve  the  pain  of  neuralgia,  the  alcohol  re- 
moving the  temporary  nervous  depression  which  produces  the 
paroxysm:  alcohol  for  a  time  relieves  the  distressing  symptoms 
occurring  in  so-called  hysteria,  generally  met  with  in  middle-aged 
women ;  but,  as  the  stimulant  after  a  time  must  be  taken  in  in- 
creasing quantities,  there  is  great  danger  lest  the  patient  should 
acquire  the  habit  of  taking  alcohol  to  excess.  Nervous  or  neu- 
ralgic patients  are  often  prone  to  imbibe  alcohol  in  excess,  and 
thus  many  women  become  confirmed  tipplers.  It  behoves,  then, 
the  doctor  to  be  very  guarded  and  precise  in  prescribing  alcoholic 
stimulants. 

Whatever  doubt  may  exist  concerning  the  usefulness  of  alcohol 
in  moderate  quantities,  there  can  be  no  question  of  its  pernicious 
and  poisonous  effects  when  taken  in  excess.  It  then  injures  and 
degenerates  the  tissues  of  all  parts  of  the  body  and  produces  pre- 
mature old  age.  The  lungs  become  prone  to  emphysema ;  there 
is  diminution  of  both  physical  and  mental  vigour;  the  kidneys, 
liver,  and  stomach  may  become  cirrhosed.  Even  in  a  state  of  so- 
called  health,  when  the  eff^ects  of  hard-drinking  are  not  very  appa- 
rent, they  become  at  once  evident  on  the  occurrence  of  illness  or 
accident,  when  the  constitution  manifests  its  undermined  condition 
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and  its  diminished  power  to  resist  disease.  Thus  drunkards  suc- 
cumb to  accident  or  illness  which  temperate  men  easily  pass 
through. 

Delirium  tremens  may  arise  in  different  ways;  sometimes 
through  a  single  debauch,  but  commonly  it  attacks  those  who 
habitually  take  an  excessive  quantity  of  wine  or  spirits,  without 
perhaps  even  getting  drunk.  In  an  attack  arising  from  an  excep- 
tional debauch,  it  is  merely  necessary  to  withhold  spirituous  drinks 
for  a  time,  to  allow  the  system  to  get  rid  of  the  alcohol.  On  the 
other  hand,  delirium  tremens  is  often  excited  in  habitual  topers  by 
altogether  withholding  intoxicating  drinks,  so  that  in  treating  these 
chronic  drinkers  a  moderate  quantity  of  some  alcoholic  drink  for 
a  time  must  generally  be  allowed. 

The  influence  of  alcohol  on  the  heart  is  most  noteworthy.  It 
strengthens  the  contractions  of  the  heart,  especially  when  this 
organ  is  weakened  by  debilitating  diseases,  which  are  always  at- 
tended by  a  quickened  and  weakened  pulse.  In  health,  alcohol 
dilates  the  arterioles  and  makes  the  pulse  larger  and  softer;  in 
disease,  or  when  from  other  causes  the  arterioles  are  relaxed,  it 
contracts  them,  rendering  the  pulse  smaller,  slower,  less  frequent, 
and  more  resistant ;  alcohol  strengthens  the  pulse,  and  reduces  its 
frequency,  and  must  be  considered  one  of  the  most  powerful 
cardiac  tonics.  This  tonic  property,  combined  with  its  influence 
in  promoting  digestion  by  increasing  the  gastric  juice,  explains  the 
great  usefulness  of  alcoholic  beverages  in  dibilitating  chronic  and 
acute  diseases. 

In  most  diseases  accompanied  by  weakness  or  prostration,  alco- 
hol in  one  or  other  form  often  proves  a  valuable  remedy.  It  is  of 
conspicuous  service  in  acute  diseases  running  a  limited  and  definite 
course,  in  the  treatment  of  which  the  cardinal  point  is  to  sustain 
the  vital  force  beyond  the  critical  stage. 

Brandy  or  wine  are  the  best  remedies  when  the  heart  is  sud- 
denly enfeebled,  from  fright,  loss  of  blood,  accidents,  or  other 
causes.^ 

Great  as  are  the  beneficial  effects  of  alcohol  in  disease,  yet  it 
may  do  harm  as 'well  as  good.  Certain  precautions  must  there- 
fore be  observed,  and  its  effects  on  the  functions  must  be  carefully 
watched.     Although  the  heart  affords  the  most  trustworthy  in- 

*  In  threatened  fainting,  it  is  a  good  plan  to  direct  the  patient,  whilst  sitting 
down  to  lean  forward  and  place  the  head  between  the  legs  as  low  down  as  possi- 
ble, so  that  the  blood  may  gravitate  to  the  brain. 
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formation  on  this  point,  yet  the  influence  of  alcohol  on  the  other 
organs  must  not  be  overlooked,  as  it  may  happen,  that  while 
alcohol  may  benefit  one  part  of  the  system,  it  may  injure  another, 
doing*  good  in  one  respect,  yet  on  the  whole  inflicting  more  harm. 

The  following  rules  regarding  the  use  of  stimulants  in  fever  were 
laid  down  by  Dr.  Armstrong,  and  were  endorsed  by  Dr.  Graves: — 

1.  If  the  tongue  become  more  dry  and  baked,  alcoholic  stimulants 
generally  do  harm ;  if  it  become  moist,  they  do  good. 

2.  If  the  pulse  become  quicker,  they  do  harm;  if  it  become 
slower,  they  do  good. 

3.  If  the  skin  become  hot  and  parched,  they  do  harm;  if  it 
become  more  comfortably  moist,  they  do  good. 

4.  If  the  breathing  become  more  hurried,  they  do  harm ;  if  it 
become  more  and  more  tranquil,  they  do  good. 

These  excellent  rules  might  be  supplemented  by  a  fifth;  alcohol 
does  good  when  it  produces  sleep,  and  quells  delirium  (see  Opium). 

In  judging  of  the  influence  of  alcohol  on  the  pulse,  its  compres- 
sibility is  of  more  importance  than  its  volume.  Under  the  action 
of  alcohol,  a  soft  and  yielding  pulse  of  large  volume  often  becomes 
much  smaller  and  less  compressible,  changes  indicating  an  increase 
in  the  tonicity  of  the  arteries,  and  in  the  strength  of  the  heart. 

Such  are  the  rules  which  must  guide  us  in  the  employment  of 
alcohol  in  disease,  giving  us  data  as  to  the  quantity  we  should  ad- 
minister, and  whether  we  should  continue,  increase,  or  withhold  it. 

There  are  other  circumstances  which  we  must  carefully  regard 
in  respect  to  the  employment  of  alcoholic  drinks.  At  the  two 
extremes  of  age,  the  powers  of  the  body  being  easily  depressed, 
stimulants  are  accordingly  called  for  early,  and  must  be  freely 
used.  In  the  aged,  especially,  it  is  of  great  importance  to  anti- 
cipate prostration  by  the  early  employment  of  alcohol;  for  it  is 
very  difficult  to  overcome  this  condition.  Young  children  pros- 
trate from  disease  take  stimulants  with  benefit,  even  in  large 
quantities.  Next,  the  knowledge  of  the  course  a  disease  ordin- 
arily runs,  gives  us  timely  indications  in  respect  of  this  question. 
In  some  acute  diseases,  as  typhus,  in  which  the  depression  is  often 
very  marked,  especially  at  the  extremes  of  life,  stimulants  should 
be  employed  early. 

Alcohol  has  been  given  lately  to  fever  patients  in  very  large 
quantities  on  the  Continent,  and  to  some  extent  in  England.  In 
this  country,  Dr.  Anstie  is  the  chief  supporter  of  this  treatment. 
Alcohol  is  given  to  reduce  fever,  and  to  check  waste.  In  fevers, 
no  doubt,  there  is  greatly  increased  destruction,  certainly  of  the 
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nitrogenous  tissues,  shown  by  the  large  quantity  of  urea  elimi- 
nated by  the  urine;  at  the  same  time,  all  the  functions  of  the 
body  are  much  depressed,  and  can  appropriate  less  of  the  force 
set  free  by  oxidation  than  in  health.  From  these  two  causes,  and 
partly  likewise  from  diminution  of  perspiration,  so  that  the  heat 
fails  to  pcLSS  off  duly  by  the  skin,  preternatural  temperature  of  the 
body,  occurs  in  fevers.  Alcohol  in  large  doses,  it  is  maintained, 
lessens  oxidation  and  prevents  waste,  and  thereby  lowers  the 
temperature  of  the  body,  and  diminishes  the  amount  of  urea  in 
the  urine ;  but,  to  effect  this,  very  Lirge  doses  must  be  given — 
doses  which,  in  some  cases  at  least,  I  should  imagine  might  do 
harm  in  other  ways;  hence,  the  influence  on  the  pulse,  respiration, 
etc.,  according  to  the  rules  just  laid  down,  must  be  very  carefully 
watched. 

Several  years  ago,  I  made  a  large  number  of  observations  con- 
cerning the  influence  of  alcohol  on  the  temperature  of  fever,  and 
found 'that  as  in  health,  so  in  fevers,  alcohol  slightly  reduces  the 
temperature;  but  its  efficacy  in  this  respect  is  so  insignificant,  and 
doses  so  enormous  must  be  taken  to  produce  even  trifling  results, 
that  it  is  useless  to  give  alcohol  solely  with  this  intention. 

In  my  judgment,  there  can  be  no  doubt  that  alcohol  is  not  re- 
quired in  all  febrile  diseases ;  on  the  contrary,  many  cases  are 
best  treated  without  it;  and  in  no  instance  should  it  be  given 
unless  special  indications  arise.  The  enormous  quantities  of  al- 
cohol which  used  to  be  given  a  short  time  ago,  and  are  indeed 
now  sometimes  administered,  are,  I  believe,  rarely  needed,  al- 
though very  large  doses  are  occasionally  needed,  and  are  un- 
doubtedly the  means  of  saving  life. 

The  kind  of  alcoholic  stimulant  employed  is  perhaps  not  a  matter 
of  great  importance,  provided  its  quality  is  good.  It  is  undesirable 
to  give  several  kinds  of  stimulants  at  about  the  same  time,  or  they 
may  derange  the  stomach ;  but  they  may  be  changed  from  time 
to  time  according  to  the  patient's  desire.  Anstie  recommends 
strong  alcoholic  drinks  in  fevers,  as  brandy,  in  the  earlier  and 
middle  stages ;  but  when  the  heart  flags,  and  the  nervous  system 
becomes  weakened,  he  prefers  wines  containing  plenty  of  com- 
pound ethers.  Stimulants  should  not  be  given  in  large  quantities 
to  weakly  persons  at  distant  intervals  of  the  day ;  it  is  far  better 
to  give  them  in  small  and  frequent  doses.  A  large  dose  at  one 
time  strongly  stimulates  the  heart ;  then,  as  the  alcohol  is  decom- 
posed or  eliminated,  the  heart  is  left  unsustained,  when  great 
weakness  may  set  in;  whereas,  the  frequent  administration  of 
smaller  quantities  keeps  the  heart  more  uniformly  supported. 
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Some  easily  digested  food  in  small  quantities  should  be  given 
with  the  stimulant,  which,  by  promoting  digestion,  supports  the 
patient's  strength  in  the  most  natural  and  most  effectual  way.  As 
a  rule,  when  food  is  freely  taken  and  digested,  stimulants  are  little 
needed. 

Weekly  children  derive  more  benefit  by  taking  stimulants  about 
an  hour  before,  rather  than  with  food,  which  plan  enables  them  to 
take  more  food,  and  to  digest  it  better,  than  the  more  common  one 
of  giving  the  stimulant  with  food. 

In  common  with  ether  and  chloroform,  alcohol  is  an  antispas- 
modic, but  in  this  respect  ether  and  chloroform  are  more  effective. 

It  does  sometimes  happen  that  one  alcoholic  stimulant  is  harmful, 
while  another  is  found  useful ;  a  fact  especially  noticeable  in  coughs, 
which  are  aggravated  by  porter  or  beer,  but  are  unaffected  or  even 
relieved  by  brandy  or  wine.  Beer  or  stout  sometimes  produces 
sleepiness,  heaviness,  even  headache,  and  flushing  of  the  face, 
while  the  same  person  can  take  wine  or  brandy  without  incon- 
venience. Individual  peculiarities  abound  in  respect  of  wines; 
for  example,  one  person  cannot  take  sherry  without  suffering  from 
acidity,  while  another,  on  taking  port,  is  seized  with  gouty  pains. 

The  wish  of  the  patient  for  any  particular  form  of  stimulant* 
is  often  a  correct  indication  of  its  desirability.  A  free  draught 
of  the  weaker  beers  will  often  gratefully  slake  the  urgent  thirst  of 
fever. 

Stout  is  supporting  and  nourishing  to  persons  brought  low 
by  exhausting  discharges,  and  to  women  weakened  by  suckling, 
though  in  many  cases  unfortunately  it  disagrees,  producing  head- 
ache and  sleepiness.  The  good  old-fashioned  remedy,  rum  or 
brandy  and  milk  taken  before  breakfast,  is  useful  in  phthisis  and 
in  exhausting  diseases.  A  little  rum  and  milk  an  hour  before 
rising  is  a  good  prop  to  town-living  women,  to  whom  dressing 
is  a  great  fatigue,  who,  without  appetite  for  breakfast,  suffer  from 
morning  languor  and  exhaustion,  often  lasting  till  mid-day,  and 
to  convalescents  from  acute  diseases. 

The  ill-effects  of  alcohol  in  gonorrhoea  are  well  known.  A  cure 
is  much  more  readily  effected  if  the  patient  will  abstain  altogether 
from  alcoholic  beverages.  Even  when  the  cure  seems  near  com- 
pletion, a  single  indulgence  in  spirits,  wine,  or  beer,  will  bring 
back  the  scalding  and  discharge. 

In  some  persons,  alcohol,  unless  in  a  very  dilute  form,  and  in 
very  moderate  doses,  quickly  affects  piles.  Beer,  champagne,  port, 
strong  claret,  even  in  a  few  minutes  cause  burning  pain  and  aching 
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in  the  rectum,  lasting  for  hours.     With  some  persons,  coffee  or 
pepper  act  in  the  same  rapid  way. 
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Chloroform,  when  applied  to  the  surface  of  the  body,  speedily 
volatilizes  and  cools  the  skin ;  but  it  is  seldom  used  as  a  refriger- 
ator, being  in  this  respect  inferior  to  other  agents. 

Owing  to  its  high  diffusion-power,  chloroform  readily  penetrates 
the  animal  textures.  If  evaporation  is  prevented,  it  penetrates  the 
cuticle  and  excites  inflammation,  and  thus  becomes  a  rubefacient. 

In  quantity  insufficient  to  excite  inflammation,  chloroform  deadens 
sensation,  and  acts  as  a  local  anaesthetic.  It  is  sometimes  applied 
to  relieve  pain,  and  occasionally  with  good  effect,  although  it  often 
fails,  and  is  inferior  for  this  purpose  to  many  other  external  ap- 
plications. It  has  been  used  in  neuralgias,  sometimes  effectively, 
but  it  generally  fails,  and  even  when  successful,  the  relief  is  or- 
dinarily very  temporary,  the  pain  soon  returning. 

In  faceache  or  toothache,  two  or  three  drops,  on  a  small  piece 
of  cotton-wool,  introduced  into  the  ear,  give  occasionally  complete 
and  permanent  relief;  but  if  too  large  a  quantity  is  used,  it  will 
excite  inflammation,  even  vesication,  and  give  much  annoyance. 
The  pain  of  cancer,  when  the  skin  is  broken,  leaving  a  painful, 
irritable  sore,  is  relieved  by  playing  vapour  of  chloroform  on  the 
raw  surface,  and  often  the  immunity  from  pain  lasts  several 
hours;  a  like  proceeding  relieves  the  pain  of  cancer  of  the 
uterus,  of  ulceration  of  the  os  uteri,  of  neuralgia  of  the  uterus, 
and,  in  a  less  degree,  the  annoyance  of  pruritus  pudendi.  The 
vapour  must  be  made  to  play  on  the  os  uteri  for  some  minutes. 
I  think  that  chloroform  vapour  might  be  useful  in  cancer  of  the 
rectum,  spasms  of  the  intestines,  etc. ;  recollecting,  however,  that 
chloroform  is  easily  absorbed  by  the  large  intestine. 

According  to  Sir  J.  Simpson,  a  few  drops  of  chloroform  whilst 
evaporating  from  the  palm  of  the  hand  held  close  to  a  photophobic 
eye,  will  enable  it  to  bear  the  light  without  pain. 

Dr.  Churchill  lessens  the  violence  of  the  paroxysms  of  whooping- 
cough,  by  the  simple  plan  of  directing  the  nurse  to  pour  about  half 
a  drachm  of  ether  or  chloroform  over  her  hand,  and  to  hold  it  be- 
fore the  child*s  mouth.     The  child  at  first  dislikes  this  treatment, 
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but  soon  appreciating-  its  benefit,  will  run  to  the  nurse  on  the  first 
warning  of  an  attack. 

An  ointment,  composed  of  half  a  drachm  of  chloroform  to  an 
ounce  of  lard,  will  often  allay  the  itching-  of  urticaria,  lichen,  and 
true  prurigo,  but,  like  most  other  ointments,  it  loses  its  effect  in  a 
short  time,  hence  anti-itching  applications  require  to  be  changed 
from  time  to  time. 

Dr.  Augustus  Waller  has  shown  that  chloroform  promotes  to  a 
considerable  extent  the  cutaneous  absorption  of  many  substances. 
The  absorption  of  watery  or  alcoholic  solutions  is  far  less  rapid. 
The  chloroformic  solutions  of  aconite,  atropia,  strychnia,  or  opium, 
applied  to  the  skin,  speedily  destroy  an  animal  with  the  charac- 
teristic toxic  symptoms  of  the  alkaloid  employed.  •  He  ascribes 
this  property  of  chloroform  to  its  property  of  passing  rapidly 
through  animal  textures,  carrying  with  it  the  dissolved  alkaloid. 
The  addition  of  a  certain  amount  of  alcohol  to  the  chloroformic 
solution,  does  not  hinder  the  absorption  of  the  alkaloid — indeed, 
it  appears  to  hasten  it;  for  when  an  equal  quantity  of  alcohol  is 
added  to  the  chloroformic  solution,  the  absorption  is  more  rapid 
than  when  simple  chloroform  is  used.  This  property,  either  alone 
or  mixed  with  alcohol,  should  be  borne  in  mind  in  employing  alka- 
loids as  external  applications. 

Chloroform  produces  in  the  mouth  a  sensation  of  warmth,  and,  if 
undiluted,  excites  inflammation.  Being  a  stimulant  to  the  mucous 
membrane,  it  excites  a  flow  of  saliva.  A  few  drops  on  cotton-wool 
inserted  into  the  hollow  of  a  decayed  aching  tooth,  often  gives  per- 
manent relief,  but  when  the  anaesthetic  effect  has  passed  away,  the 
pain  is  sometimes  aggravated,  the  chloroform  having  irritated  the 
inflamed  pulp.  It  is  a  good  plan  to  fold  over  the  hollow  tooth  a 
piece  of  linen  moistened  with  chloroform,  so  that  the  vapour  may 
remove  tht;  pain.  Equal  parts  of  chloroform  and  opium,  or  of 
chloroform  and  creosote,  constitutes  a  useful  application  in  tooth- 
ache. 

Chloroform  excites  a  sensation  of  warmth  in  the  stomach,  but  in 
large  doses  it  induces  nausea  and  vomiting.  Drop  doses  of  pure 
chloroform  are  beneficial  in  flatulent  distensions  of  the  stomach, 
sea-sickness  and  other  vomitings. 

Its  high  diffusion-power  enables  it  to  pass  rapidly  into  the  blood, 
little,  if  any,  finding  its  way  into  the  intestines.  The  physical  and 
chemical  changes  produced  in  the  blood  by  its  admixture  with 
chloroform  are  at  present  unknown. 

When  given  in  medicinal  doses  to  a  healthy  person  it  produces 
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very  little  change,  either  in  the  frequency  or  strength  of  the  heart's 
contractions,  though  when  inhaled,  judging  by  the  haemadynamo- 
meter,  it  is  said,  at  the  very  first,  slightly  to  increase  their  force. 
In  disease,  on  the  other  hand,  when  the  heart  beats  feebly,  espe- 
cially  if  due  to  some  sudden  and  transient  cause,  chloroform 
certainly  strengthens  the  heart's  contractions,  so  relieving  such 
symptoms  as  syncope,  &c. ;  but  it  is  in  no  way  preferable  to  a 
glass  of  brandy-and-water  or  wine.  It,  no  doubt,  acts  more 
quickly  and  evanescently  than  alcohol,  and  its  cardiac  effect  cer- 
tainly declines  more  speedily  than  that  of  alcohol.  It  is  frequently 
administered  to  hysterical  patients  and  others  suffering  from  weak- 
ness, depression  of  spirits,  nervousness,  &c.  Like  all  stimulants,  if 
habitually  ingested,  it  soon  loses  its  ef!'ect;  and  this  especially 
happens  with  chloroform  and  ether,  so  that  from  time  to  time  the 
dose  requires  to  be  increased,  and  even  then  soon  loses  its  efficacy. 

In  diarrhoea,  after  the  removal  of  the  exciting  irritant,  spirit  of 
chloroform  may  be  given  with  much  benefit,  combined  with  astrin- 
gents and  opium.  It  is  useful  in  intestinal  and  summer  colic,  from 
whatever  cause  arising,  and  in  renal  and  biliary  colic,  in  hiccup, 
hysteria,  and  asthma,  both  primary  and  secondary ;  and  from  the 
relief  it  gives  in  these  affections,  it  is  ranked  among  antispas- 
modics. In  the  treatment  of  any  of  the  foregoing  diseases  it  is 
usually  combined  with  opium,  and  this  combination  succeeds  admir- 
ably. No  doubt  much  of  the  effect  is  due  to  the  opium  ;  its  action, 
it  appears,  however,  being  increased  and  sustained  by  the  chloro- 
form. Its  mode  of  action  is  at  present  unknown.  Possibly,  by 
restoring  the  weakened  muscular  or  nervous  system  to  its  natural 
physical  condition,  it  controls  inordinate  muscular  action,  and  re- 
moves pain,  thus  becoming  a  true  stimulant 

Chloroform,  combined  with  small  doses  of  morphia  or  opium, 
given  with  a  drachm  of  glycerine,  honey,  sugar-and-water,  or 
treacle-and-water,  is  often  conspicuously  beneficial  in  certain 
coughs.  It  is  useful  when  the  cough  is  paroxysmal  and  violent — vio- 
lent out  of  proportion  to  the  amount  of  expectoration ;  when,  indeed, 
there  appears  to  be  much  excitability  or  irritability  in  the  respira- 
tory organs,  and  when  a  slight  irritation  induces  a  distressing  fit  of 
coughing.  In  such  circumstances  the  chloroform  is  of  more  service 
than  the  opium,  and  should  be  given  in  a  full,  while  the  opium 
should  be  given  in  a  very  small  dose.  This  combination  allays  the 
cough  in  the  fibroid  form  of  phthisis,  so  frequently  paroxysmal, 
wearing,  and  exhausting.  In  this  form  of  lung  disease  there  is 
often  such  extensive  induration,  with  thickening  of  the  pleura,  as 

BB2 


372  CHLOROFORM. 

to  prevent  any  expansion  of  the  lung^,  and  consequently  of  the  chest 
walls,  so  that  little  or  no  air  enters  ihe  consolidated  part  of  the 
lung,  and  no  expulsive  force  can  be  brought  to  bear  on  the  mucus. 
Here  our  attention  should  be  given  to  check  the  abundant  secre- 
tion, to  lessen  its  tenacity,  and  so  facilitate  its  expulsion. 

Cough,  very  often  indeed,  arises  from  a  morbid  condition  of 
throat ;  and  even  when  due  solely  to  lung  disease,  the  application 
of  the  mixture  just  recommended,  to  the  throat  and  parts  about  the 
glottis  is  often  beneficial,  in  accordance  with  a  general  fact  that 
remedies  applied  to  the  orifices  communicating  with  certain  organs, 
as  the  nipple,  rectum,  and  throat,  will  by  nervous  communication 
act  on  the  organs  themselves.  For  example,  many  coughs  are 
allayed  much  more  efficiently  if  the  opium  and  chloroform  mixture 
is  swallowed  slowly,  and  so  kept  in  contact  with  the  fauces  as  long 
as  possible. 

Being  highly  volatile,  much  chloroform  passes  off  by  the  lungs, 
and  its  odour  can  be  detected  in  the  breath  ;  some,  probably  for 
the  same  reason,  escapes  by  the  skin,  and  some  probably  by  the 
urine.  In  its  passage  from  the  lungs  it  is  unlikely  in  any  way  to 
influence  the  mucOus  membrane  of  the  bronchial  tubes,  the  quan- 
tity separated  being  very  small ;  and  even  during  and  after  the 
inhalation  of  chloroform  we  do  not  observe  that  it  modifies  in  any 
way  the  secretion  of  this  membrane.  Its  influence,  if  any,  on  the 
kidneys  and  the  urine  is  at  present  unknown. 

Harley's  observations  on  the  action  of  chloroform  on  the  respira- 
tory function  of  the  blood  tend  to  show  that  it  lessens  the  oxidation 
of  the  blood,  and  diminishes  the  evolution  of  carbonic  acid  ;  but  to 
establish  this  point  we  think  further  experiments  are  needed. 

We  will  now  give  a  succinct  and  practical  account  of  the  admin- 
istration of  chloroform  as  an  anaesthetic.  It  is  needless  to  dwell 
upon  the  signal  and  beneficent  service  this  agent  has  in  this  respect 
rendered  to  mankind. 

Chloroform  at  first  very  often  causes  a  sensation  of  tingling  and 
heat  in  the  lips  and  nose,  and  these  parts,  if  accidentally  moistened 
with  it,  may  become  inflamed,  even  to  blistering,  an  accident  which 
can  always  be  prevented  with  care,  particularly  if  the  nose  and 
lips  are  first  smeared  with  glycerine  or  cold  cream,  or  some  pro- 
tecting substance. 

The  early  sensations  experienced  vary  much  in  different  persons, 
being  sometimes  so  agreeable  as  to  tempt  to  the  inhalation  of  this 
substance  merely  for  the  sake  of  inducing  them;  but  in  the  majority 
the  sensations  are  more  or  less  disagreeable,  often  intensely  so. 
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At  first  there  is  a  sensation  of  warmth  at  the  pit  of  the  stomach, 
spreading*  to  the  extremities,  and  accompanied  by  some  excite- 
ment; then  some  or  all  of  the  following  symptoms  soon  set  in. 
Noises  in  the  ears,  lights  before  the  eyes,  heavy  weight  and  op- 
pression of  the  chest,  great  beating  of  the  heart,  throbbing  of  the 
large  vessels,  and  a  choking  sensation.  These  symptoms  betoken 
no  danger,  and  need  excite  no  apprehension.  At  the  very  com- 
mencement of  the  administration  some  cough  is  not  unfrequently 
excited,  or  even  a  passing  spasm  of  the  glottis,  sure  signs  that  the 
vapour  is  administered  in  too  concentrated  a  form,  and  that  more 
air  must  be  mixed  with  it,  by  opening  the  valve  in  Clover's  appara- 
tus, or  by  removing  the  lint  farther  from  the  nose  and  mouth. 

At  this  early  stage,  women,  by  becoming  hysterical,  may  give 
some  trouble  and  alarm.  They  laugh,  sob,  or  cry ;  their  breath- 
ing- is  often  extremely  irregular  and  hurried — a  condition  which 
frightens  the  friends,  and  inexperienced  chloroformers ;  but  this 
state  is  to  be  accepted  as  an  indication  to  continue,  not  to  with- 
hold, it;  for  this  condition  soon  subsides  as  the  patient  passes 
more  deeply  under  the  power  of  the  anaesthetic. 

The  pulse,  at  first  quick,  and  it  may  be  weak,  if  not  due  to  the 
patient's  illness,  is  the  effect  of  nervousness  and  anxiety ;  and  as 
soon,  therefore,  as  unconsciousness  sets  in,  the  pulse  falls  in  fre- 
quency, and  gains  in  force. 

A  few  seconds  from  the  commencement  of  the  administration,  all 
discomfort  ceases,  the  patient  becomes  quiet,  breathes  calmly,  and 
feels  brave.  The  consciousness  is  now  more  or  less  affected; 
questions  are  still  heard,  but  are  slowly  answered,  and  not  to  the 
purpose.  The  induction  of  this  medium  stage  is  adequate  for  con- 
finement, and  for  the  relief  of  renal  colic. 

All  knowledge  of  the  external  world  soon  becomes  lost,  and  is 
followed  by  a  period  of  excitement.  Various  incoherent  ideas  occupy 
the  mind ;  some  persons  struggle,  attempt  to  get  up,  and,  when 
restrained,  often  show  much  irritation.  The  stage  of  complete  un- 
consciousness required  for  capital  operations  is  now  fast  approach- 
ing'. Violent  tonic  contraction  of  the  muscles  of  the  body  often 
occurs  before  complete  unconsciousness  and  perfect  muscular  re- 
laxation set  in.  The  extremities  become  rigid,  the  muscles  of  the 
chest  are  firmly  fixed,  and  the  respiration  thus  becoming  impeded, 
causes,  in  combination  with  the  general  violent  muscular  contrac- 
tion, duskiness  or  lividity  of  the  face.  The  eyes  are  injected  or 
prominent,  the  lips  blue,  the  jugulars  stand  out  like  large  black 
cords,  the  mouth  is  clenched,  and  a  profuse  perspiration  breaks 


374  CHLOROFORM. 

out  on  the  body,  especially  about  the  face.  In  a  few  seconds  all 
these  symptoms  pass  away.  They  may  be  accepted  as  a  sure 
indication  of  the  immediate  approach  of  utter  insensibility,  and 
complete  flaccidity  of  the  muscles,  and  as  a  warning  that  the  ad- 
ministration must  be  conducted  with  increased  caution,  or  the 
patient  will  suddenly  pass  into  a  stage  of  danger,  with  noisy,  ster- 
torous, quick,  shallow  breathing,  and  quick,  weak  pulse.  These 
violent  muscular  contractions,  which  greatly  distort  the  face,  and 
frighten  the  patient's  friends,  rarely  occur  in  women  or  children, 
or  in  men  weakened  by  exhausting  illness ;  and  it  is  a  condition 
more  frequently  seen  when  the  chloroform  is  administered  too 
abundantly,  and  the  patient  brought  too  quickly  under  its  influence. 

As  these  movements  cease,  the  muscles  become  flaccid,  and  the 
stage  of  perfect  insensibility  is  reached.  Reflex  action  is  lost ;  the 
conjunctiva  can  be  touched  without  producing  winking.  The  limbs, 
when  raised  and  let  go,  fall  heavily.  The  breathing  is  calm,  but  a 
little  superficial ;  the  pulse  is  not  much  altered,  but  it  may  be  a 
little  more  compressible.  The  face  is  moist  with  perspiration. 
The  pupil  is  much  contracted.  This  condition  may  be  maintained 
with  due  precaution  for  a  considerable  time;  but  if  now  the  chloro- 
form is  continued  in  undiminished  quantity,  the  breathing  becomes 
noisy  and  stertorous ;  the  pupil  greatly  dilates ;  the  pulse  loses  its 
strength ;  the  breathing  becomes  more  and  more  shallow,  and  less 
and  less  frequent,  till  both  pulse  and  respiration  stop.  Even  now 
artificial  respiration  will  often  restore  the  breathing,  bring  back  the 
pulse  beats  at  the  wrist,  and  restore  the  patient  from  the  jaws  of 
death.  On  several  occasions,  while  administering  chloroform,  I 
have  witnessed  recovery  from  this  critical  condition. 

On  the  other  hand,  it  appears  that  sometimes,  without  warning, 
while  the  pulse  is  beating  well  and  the  breathing  is  deep  and  quiet, 
the  heart  suddenly  stops,  and  respiration  immediately  ceases.  This 
form  of  death  arises  probably  from  cardiac  syncope,  while  the 
other  form  of  death  is  probably  due  to  gradual  paralysis  of  the 
respiratory  muscles  from  the  effiect  of  the  chloroform  on  the  re- 
spiratory centres.     (See  Belladonna). 

Chloroform  insensibility  may  with  care  be  maintained  for  hours, 
and  even  days. 

In  administering  chloroform,  the  attention  should  be  directed  to 
the  state  of  the  pulse,  the  breathing,  the  conjunctiva,  and  the  pupil. 
The  pulse  usually  retains  throughout  its  frequency  and  force. 
Should  it  become  quick  and  weak,  or  irregular,  then  the  inhalation 
must  be  withheld,  unless  the  frequency  of  the  beats  can  be  ac- 
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counted  for  by  the  patient's  struggles.  The  breathing  often  affords 
an  earlier  sign  of  danger  than  the  state  of  the  pulse.  If  the  re- 
spiration becomes  very  shallow,  and  gradually  less  frequent,  the 
chloroform  should  be  suspended  for  a  time. 

The  surest  signs  of  safety,  and  the  earliest  of  danger,  are  af- 
forded by  the  state  of  the  conjunctiva  and  pupil.  While  irritation 
of  the  conjunctiva  causes  reflex  action,  and  is  followed  by  blinking, 
there  is  usually  no  danger.  The  pupil  is  much  contracted  in  the 
stages  of  insensibility  when  no  danger  is  to  be  apprehended ;  but 
on  the  approach  of  peril  from  over-dose  of  the  anaesthetic,  the 
pupil  dilates. 

It  is  concluded  that  chlorofonn  affects  the  pupil  by  first  stimulating,  and  then 
paralyzing  the  occuli  motor  nerve  centres,  for  during  the  contraction  of  the  pupil, 
stimulation  of  the  cervical  sympathetic  is  without  effect,  but  when  the  pupil  begins 
to  dilate,  this  stimulation  increases  the  dilation. 

When,  on  touching  the  conjunctiva,  reflex  action  is  annulled,  and 
the  limbs,  when  raised,  fall  heavily,  the  patient  is  fit  to  undergo 
any  operation. 

One  or  two  circumstances  require  a  passing  notice.  Vomiting 
is  liable  to  happen  if  food  has  been  taken  a  short  time  before  the 
chloroform,  occurring  cither  as  the  patient  is  passing  utider  its 
influence  or  more  commonly  on  recovery  from  it,  ceasing  always 
when  under  the  full  effect  of  chloroform.  Vomiting,  happening 
after  complete  chloroformization,  may  be  taken  as  a  sign  of  re- 
turning consciousness ;  and,  if  the  operation  is  uncompleted,  the 
inhalation  should  at  once  be  continued,  when  the  vomiting  will 
speedily  cease.  But,  to  avoid  vomiting,  it  is  advisable  that  the 
patient  should  take  no  food  for  three  or  four  hours  before  chloro- 
formization. At  the  same  time  too  long  a  fast  should  be  avoided, 
or  its  very  purpose  may  be  defeated  by  inducing  the  tendency  to 
vomit ;  and  fainting  and  much  exhaustion  may  occur  from  a  small 
loss  of  blood  during  the  operation.  The  head  should  be  turned 
aside  to  assist  the  escape  of  the  vomited  food,  and  to  prevent  chok- 
ing. 

It  should  be  borne  in  mind  that  operations  on  the  rectum  and 
vagina,  even  when  the  patient  is  quite  insensible,  often,  nay,  gener- 
ally, cause  noisy  catchy  breathing,  very  much  resembling  ster- 
torous breathing,  often  mistaken  for  it,  and  sometimes  thought  to 
indicate  that  too  much  chloroform  has  been  administered ;  but  this 
is  not  the  case.  The  true  state  of  things  can  generally  be  discri- 
minated by  a  little  attention  to  the  circumstances.    Thus,  the  noisy 
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breathing  does  not  occur  until  the  rectum  and  vagina  are  mani- 
pulated, and  is  especially  loud  and  noisy  when  the  linger  or  an 
instrument  is  passed  with  any  force  into  either  orifice. 

On  discontinuing  the  administration,  consciousness  usually  re- 
turns in  a  few  minutes,  but  is  sometimes  delayed  for  a  longer 
period.  If  perfect  quiet  is  observed,  its  effects  are  often  followed 
by  sleep,  which  refreshes  the  patient,  gives  time  for  many  of  the 
disagreeable  cons^equences  of  the  inhalation  to  pass  off,  and  allows 
the  pain  of  the  operation  to  subside. 

Experiment,  practice,  and  common  sense  show  that  the  danger 
of  chloroform  is  in  proportion  to  the  percentage  of  vapour  inhaled 
in  the  air.  The  importance  of  ascertaining  the  minimum  quantity 
sufficient  to  bring  the  patient  speedily  and  safely  to  a  state  of  in- 
sensibility is  apparent.  Mr.  Clover  had  shown  this  to  be  in  the 
proportion  of  4  to  5  per  cent,  of  chloroform  vapour.  With  this 
percentage,  insensibility  can  be  produced  in  about  five  minutes, 
with  the  minimum  of  danger.  In  animals  killed  by  the  inhalation 
of  this  proportion  of  chloroform,  the  heart  will  continue  to  beat 
long  after  respiration  has  stopped.  At  the  beginning,  Mr.  Clover 
administers  about  2  per  cent,  vapour,  and  as  the  patient  becomes 
accustomed  to  its  action  the  quantity  is  increased  till  5  per  cent,  is 
reached. 

The  way  chloroform  destroys  life  is  not  yet  well  worked  out,  and 
much  uncertainty  still  remains  concerning  its  action  on  the  heart. 
The  sequence  of  events  in  animals  killed  by  chloroform,  when  the 
percentage  of  its  vapour  is  not  sufficiently  great  to  destroy  life  at 
once,  is  as  follows : — ^The  breathing  grows  gradually  more  and 
more  shallow  and  infrequent,  while  the  pulse  becomes  weaker  and 
even  ceases ;  soon  after,  breathing  stops ;  but  still,  for  a  short  time, 
the  heart  continues  to  beat  languidly.  This  is  the  order  of  the 
toxic  phenomena  in  animals,  and  that  most  frequently  met  with  in 
the  human  subject.  Here  it  is  difficult  to  say  whether  the  poison 
acts  directly  on  the  heart,  and  whether  the  enfeeblement  of  the 
heart-beats  and  the  cessation  of  the  pulse  is  due  to  the  direct  at- 
tack upon  the  heart,  or  whether  it  is  simply  connected,  and  depends 
on  the  gradual  cessation  of  the  breathing.  It  seems  probable  that 
the  heart  may  be  directly  poisoned  and  paralyzed  by  chloroform ; 
for  the  heart's  movements  cease  immediately  when  a  very  large 
percentage  of  the  vapour  is  breathed ;  and  further,  Dr.  Harley  has 
shown  that  a  frog's  heart  suspended  in  chloroform  vapour  ceases 
to  beat  much  sooner  than  one  suspended  in  watery  vapour. 

The  direct  action  of  chloroform  on  the  heart  is  probably  dis- 
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played  in  those  cases  in  the  human  subject,  when,  without  warning*, 
the  patient  becomes  pulseless,  breathless,  and  dies. 

When  any  serious  symptoms  arise,  and  danger  is  apprehended, 
the  chloroform  administration  should,  of  course,  be  discontinued, 
and  artificial  respiration,  after  Sylvester's  method,  practised  in- 
stantly and  assiduously,  whether  the  breathing  has  ceased  or  is 
g-rowing-  slower  and  shallower.  Where  the  breathing  has  been 
extinguished  in  a  gradual  manner,  the  patient,  provided  artificial 
respiration  is  instantly  adopted,  in  a  few  seconds,  in  most  in- 
stances, fetches  a  deep  gasp,  which  is  soon  repeated,  and  pre- 
sently the  breathing  grows  more  frequent,  till  it  becomes  natural, 
and  he  is  saved.  When  the  chest  has  ceased  to  move,  the  pulse  to 
beat,  and  when  the  patient  presents  all  the  appearances  of  death, 
even  at  this  crisis  life  may  generally  be  restored.  Little  is  to  be 
hoped,  however,  from  artificial  respiration,  in  those  cases  where 
the  breathing  and  pulse  both  cease  immediately,  without  any 
warning.  Besides  the  use  of  artificial  respiration,  cold  water 
should  be  dashed  over  the  face  and  chest,  air  should  be  freely 
admitted,  and  all  hindrance  to  breathing  removed ;  indeed,  every- 
thing hampering  to  the  breathing,  as  stays,  or  a  tight  dress,  should 
be  removed  before  the  administration  of  chloroform.  The  most 
serious  impediment  to  the  breathing,  sufficient  to  endanger  life* 
may  be  caused  by  the  patient  lying  prone  for  the  convenience  of 
the  operator.  Several  times  I  have  witnessed  cases  of  imminent 
danger  from  this  cause.  When  this  position  must  be  assumed,  the 
most  anxious  care  must  be  paid  to  the  state  of  the  breathing ;  for 
this  prone  posture  is  itself  quite  adequate  to  arrest  feeble  breath- 
ing, which  without  this  impediment  would  go  on  safely. 

It  is  a  question  of  importance,  whether  galvanism  should  be 
used  in  danger  from  chloroform.  The  Committee  appointed  by 
the  Medical  and  Chirurgical  Society,  are  of  opinion  that  this 
agent  is  useful,  but  that  it  is  far  inferior  to  artificial  respiration ; 
but  ^ome  authorities  are  wholly  opposed  to  its  use,  on  the  score  of 
its  influence  to  arrest  a  very  feebly  acting  heart  and  so  diminish- 
ing any  slight  remaining  hope  of  recovery.  It  is  advised  to  apply 
it  to  the  phrenic  nerve,  to  stimulate  the  diaphragm  to  action,  and 
thus  maintain  breathing  till  the  chloroform  shall  have  had  time  to 
evaporate  from  the  blood,  and  the  system  become  free  from  the 
drug.  But  artificial  respiration  is  a  more  potent  agent  to  excite 
the  respiratory  functions. 

It  has  been  proved  that  a  certain  percentage  of  chloroform, 
amply  sufficient  to  produce,  speedily,  complete  unconsciousness. 
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can  be  inhaled  with  safety  for  an  almost  indefinite  time.  It  is, 
therefore,  obvious,  that  the  method  required  should  enable  us  to 
give  this  percentage  with  certainty  throughout  the  most  protracted 
operation,  so  that  the  proportion  compatible  with  safety  shall  never 
be  exceeded.  The  contrivance  which  best  fulfils  this  condition  is 
the  ingenious  apparatus  of  Mr.  Clover.  Its  advantages  are  so 
great  as  to  out- balance  fully  the  slight  inconvenience  connected 
with  its  use.  If  this  apparatus  is  not  at  hand,  we  may  adopt  the 
use  of  a  simple  piece  of  lint  and  a  towel,  or  Dr.  Simpson's  method, 
or  Skinner's  cone. 

Are  there  any  conditions  of  age  or  health  which  forbid  the  use 
of  chloroform  as  an  anaesthetic  ?  Provided  due  care  is  observed* 
I  think  it  may  be  given  to  all  .persons  irrespective  of  their  condi- 
tion, having  myself  given  it  without  any  threatening  symptoms,  in 
serious  heart  disease,  in  every  stage  of  phthisis,  in  Bright's  disease, 
cancer,  chronic  bronchitis,  to  patients  almost  dead  of  exhaustion 
from  loss  of  blood,  to  children  of  a  few  weeks  and  to  persons 
close  upon  a  hundred  years  old.  No  doubt  a  dilated  or  a  fatty 
heart  adds  to  a  patient's  risk,  and  enforces  on  the  operator  morie 
care  and  anxiety,  and  the  two  extremes  of  age  are  conditions 
which  exact  close  watching  whilst  giving  chloroform. 

For  minor  operations,  ether  spray  is  undoubtedly  to  be  preferred 
to  the  inhalation  of  chloroform ;  but  for  the  more  formidable  oper- 
tions,  chloroform  should  be  used.  In  addition  to  its  more  obvious 
and  inestimable  advantages  in  operations,  chloroform  has  been 
found  to  reduce  the  mortality. 

Chloroform  inhalation  is  now  frequently  used  with  much  advan- 
tage during  delivery;  it  eases  the  uterine  pains  without  increasing 
the  danger  to  mother  or  child.  It  is  not  necessary  to  obtain  com- 
plete unconsciousness,  but  to  give  only  sufficient  chloroform  to 
dull  the  pains;  if  this  recommendation  is  disregarded,  and  the 
anaesthetic  is  pushed  to  the  stage  of  complete  unconsciousness,  it 
weakens  the  contraction  of  the  womb,  and  retards  delivery.  It 
is  true  that  even  if  only  slight  unconsciousness  is  produced,  the 
uterine  contractions  are  probably  somewhat  weakened,  but  ac- 
coucheurs maintain  that  this  disadvantage  is  more  than  com- 
pensated by  the  relaxation  of  the  parts,  and  the  abatement  of 
spasms.  Dr.  Playfair,  who  thinks  chloroform  inhalation  is  too 
indiscriminately  used,  says,  he  has  often  observed  the  pains  alter, 
and  become  less  effectual  after  chloroiormization,  and  when  it  is 
prolonged,  he  thinks  it  favours  post-par  turn  haemorrhage.  (See 
Chloral.) 
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In  dental  operations  the  patient  incurs  some  additional  risk  of 
syncope,  owing-  to  his  sitting  posture.  Chloroform  should  be 
avoided  in  dentistry;  indeed,  it  is  now  superseded  by  nitrous 
oxide. 

Chlorpform  inhalation  may  be  used  with  signal  benefit  in  renal 
and  biliary  colic.  In  my  experience  it  is  inferior  only  to  morphia 
injection,  and  is  very  far  superior  to  opium,  warm  baths,  and  the 
ordinary  treatment  in  vogue.  It  removes  the  severe  pain  before 
unconsciousness  is  reached ;  indeed,  it  is  never  necessary  to  carry 
the  administration  of  chloroform  very  far.  The  pain  often  speed- 
ily returns,  but  may  be  quelled  again ;  and  after  two,  or  at  most 
three,  administrations,  it  is  often  permanently  removed. 

Chloroform  inhalation  in  the  treatment  of  chorea  is  sometimes 
very  valuable.  It  is  applicable  especially  to  those  serious  cases 
in  which  violent  and  constant  movements  prevent  sleep,  and  even 
the  swallowing  of  food,  so  that  speedy  exhaustion  and  death  are  to 
be  apprehended.  Chloroform  in  such  cases  often  induces  refresh- 
ing-  sleep ;  indeed,  the  sufferer  passes  from  the  insensibility  of  chlo- 
roform into  that  of  natural  sleep,  and  after,  perhaps,  some  hours, 
wakes  up.  soothed,  refreshed,  and  with  a  markec}  abatement  in  the 
movements.  So  g'reat  sometimes  is  this  improvement,  that  patients, 
who  before  the  chloroform  could  scarcely  be  restrained  in  bed,  after 
waking,  sit  up  troubled  with  only  slight  involuntary  movement,  and 
eat  and  swallow  with  ease.  Soon,  however,  the  movements  return, 
when  the  inhalation  must  be  repeated.  At  first  it  should  be  ad- 
ministered three  times  a  day;  then,  proportioned  to  the  improve- 
ment, twice,  and  after  a  time  once,  a  day.  This  treatment,  it  is 
stated,  will  cure  the  disease,  on  an  average,  in  twenty-eight  days. 
(See  Chloral.)  In  delirium  tremens,  when  the  usual  means  fail  to 
induce  sleep,  it  has  been  advised  to  produce  unconsciousness  by 
chloroform  inhalation. 

Chloroform  inhalation  will  arrest  convulsive  fits,  especially  in 
children,  sometimes  permanently.  Chloroform  inhalation  is  of 
g'reat  service  in  puerperal  convulsions.  It  is  necessary  in  some 
cases  to  maintain  unconsciousness  for  hours,  or  even  days,  allow- 
ing* the  patient  to  wake  every  three  or  four  hours  to  take  food. 

In  the  reduction  of  hernia  its  use  is  obvious.  It  may  be  used  to 
assist  the  diagnosis  of  abdominal  tumours,  when  deep-seated,  and 
when  the  walls  of  the  belly  are  hard  and  rigid.  It  is  useful  also  in 
determining  the  nature  of  phantom  tumours,  which  disappear  en- 
tirely when  the  patient  is  made  insensible  by  chloroform. 

Chloroform  inhalation  gives  relief  in  neuralgia,  sciatica,  colic  of 
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the  intestines,  if  the  pain  is  very  severe,  in  distressing  dyspncea, 
whether  this  is  due  to  asthma,  aneurism,  etc.  Mr.  Gascoin  reports 
a  case  of  bronchitic  asthma  much  benefited  by  rubbing'  the  chest 
for  an  hour  daily  with  liniment  of  chloroform.  He  attributes  the 
success  to  the  friction,  and  refers  to  a  Widow  Pau,  who  has  ob- 
tained a  reputation  in  Paris  by  using  friction  in  cases  of  asthma. 
The  inhalation  of  a  few  whiffs  in  asthma,  without  producing  un- 
consciousness, sometimes  affords  relief:  and  should  the  paroxysm 
return,  on  the  effect  of  the  chloroform  passing  away,  the  inhalation 
may  be  repeated.  A  small  quantity  of  chloroform  given  in  this 
way  often  suffices  to  avert  an  attack,  though  in  most  cases  the 
effects  are  only  transient,  the  paroxysm  returning  as  the  influence 
of  the  drug  wears  off. 

Dr.  Buckler  recommends  5  to  60  drops  of  chloroform  by  the 
stomach  in  biliary  colic,  repeated  every  four  to  six  hours. 

Insomnia,  tremulousness,  and  inability  to  fix  the  attention,  are,  it 
is  said,  apt  to  follow  the  repeated  use  of  chloroform  inhalation. 

In  some  recent  experiments  {Practitioner,  1881)  with  Roy's  tono- 
meter, in  which  I  used  the  entire  ventricle,  and  the  lower  two-thirds 
of  the  ventricle,  I  find  that  chloroform,  ethedene  dichloride,  and 
bromide  of  ethyl,  will  paralyze  the  ventricles  by  their  action  on  its 
muscular  substance. 

1  find  that  chloroform  and  ethedene  dichloride  are  about  equally 
poisonous  to  the  heart's  substance.  These  experiments  show,  too, 
that  chloroform,  and  ethedene  dichloride  are  far  more  poisonous 
than  ether;  indeed  it  requires  about  80  to  100  minims  of  ether 
to  arrest  the  ventricle,  whilst  i  to  2  minims  of  chloroform  is  suffi- 
cient. I  also  find  that  ammonia  and  chloroform,  ammonia  and 
ether,  ammonia  and  bromide  ethyl,  and  ammonia  and  iodoform 
are  mutually  antagonistic.  After  the  ventricle  is  arrested,  or 
almost  arrested,  by  chloroform,  ethedene  dichloride,  ether,  or 
iodoform,  the  pulsations  are  restored  and  strengthened  by  the 
addition  of  a  small  quantity  of  a  solution  of  caustic  ammonia. 
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The  physiological  action  and  therapeutic  use  of  ether  and  chloro- 
form are,  for  the  most  part,  identical. 

As  a  local  anaesthetic  in  neuralgia,  toothache,  etc.,  ether  is  less 
frequently  used  than  chloroform. 
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In  the  form  of  spray,  after  the  method  introduced  by  Dr. 
Richardson,  ether  is  employed  temporarily  to  abolish  sensation 
of  the  skin;  the  rapid  evaporation  of  the  ether,  and  consequent 
abstraction  of  heat,  freeze  the  tissues  and  annul  sensation.  Ether 
spray  is  frequently  used  in  minor  operations,  as  the  opening  of 
abscesses,  the  removal  of  small  tumours,  etc.  It  has  been  success- 
fully employed  in  amputation  of  the  leg,  and  in  ovariotomy,  but  it 
is  not  generally  available  in  operations  so  serious  and  prolonged. 
The  skin  or  mucous  membrane,  when  sufficiently  frozen  to  permit 
of  a  painless  operation.  Becomes  pale,  shrunken,  tallowy.looking, 
and  feels  as  if  oppressed  with  a  great  weight.  Whilst  recovering 
the  natural  condition,  the  frozen  tissues  tingle  and  smart,  some- 
times so  intensely  as  to  exceed  the  pain  of  the  operation.  The 
obvious  advantage  of  ether  spray  over  chloroform  inhalation  is  its 
perfect  safety. 

The  experiments  of  Flourens  and  Longet  render  it  probable  that 
ether  affects  first  the  cerebrum,  next  the  sensory,  then  the  motor 
tract  of  the  cord,  next  the  sensory,  and  lastly  the  motor  centres  of 
the  medulla  oblongata. 

Ether  for  many  years  preceded  chloroform  as  a  general  anaes- 
thetic. At  the  present  time  there  is,  in  this  country,  much  conten- 
tion as  to  the  relative  merits  of  chloroform  and  of  ether ;  and  ether 
bids  fair  rapidly  to  take  the  place  of  chloroform.  Each  has  its 
respective  advantages.  Ether  differs  from  chloroform  in  several 
particulars.  Ether  must  be  inhaled  in  larger  quantities,  and  for 
a  longer  time;  its  effects  pass  off  sooner,  consciousness  often 
returning  almost  immediately  the  inhalation  is  suspended;  and 
it  produces  much  more  excitement  than  chloroform.  The  Com- 
mittee of  the  Medical  and  Chirurgical  Society  instituted  to  investi- 
gate the  action  of  chloroform  and  ether,  state  that  at  first  both 
strengthen  the  heart's  contractions;  soon,  however,  the  heart  grows 
weaker  and  weaker  as  the  animal  passes  more  deeply  under  the 
influence  of  chloroform ;  while  the  tonic  effects  of  ether  persist,  and 
the  heart's  pulsations  often  continue  strong  till  the  moment  of 
death,  which  in  almost  every  instance  depends  on  paralysis  of  the 
muscles  of  respiration.  Thus,  ether  and  chloroform  both  destroy 
life  by  arresting  respiration ;  but  in  regard  to  chloroform,  there  is 
an  additional  danger  from  its  depressing  action  on  the  heart. 

In  America  ether  is  almost  universally  used  in  preference  to 
chloroform.  Mr.  C.  Tomes,  writing  from  America  to  the  Britnh 
Medical  Journal,  says,  ether  is  there  considered  so  safe  that  the 
pulse  is  rarely  watched,  and  the  patients,  when  fully  under  the 
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influence,  are  put  in  any  position  without  fear  of  danger.  The 
ether  is  very  freely  used ;  sometimes  half  a  pound  is  consumed  for 
a  single  operation.  He  says,  '*  Two  or  three  ounces  of  pure  anhy- 
drous ether  are  poured  upon  a  conical  sponge  previously  moistened 
with  water,  and  this  is  placed  over  the  patient's  mouth  and  nose. 
Ether  is  lavishly  poured  upon  the  sponge,  so  that  it  often  runs 
down  the  patient's  face  and  neck.  Sometimes  it  excites  a  good 
deal  of  spasm  of  the  expiratory  muscles,  stridulous  breathing,  and 
laryngeal  spasm,  and  sometimes  a  degree  of  asphyxia  far  trans- 
cending that  which  I  have  seen  during  the  administration  of  nitrous 
oxide,  but  no  anxiety  is  felt,  the  sponge  is  merely  removed  for  half 
a  minute.  It  is  not  a  pleasant  anaesthetic ;  patients  are  apt  to  be 
noisy  on  recovery :  vomiting  during  and  after  the  administration  is 
common."  Equally  strong  testimony  regarding  the  greater  safety 
of  ether  is  given  by  numerous  authorities  in  this  country;  and,  in 
fact,  ether  seems  to  be  gradually  superseding  chloroform.  As 
ether  is  highly  inflammable,  Mr.  Hutchinson  cautions  against  using 
it  by  gas  or  candle  light,  or  when  employing  the  actual  cautery. 

Full  doses  of  ether  or  spirits  of  chloroform  often  act  as  sopori- 
fics, and  are  very  useful  in  angina  pectoris,  sometimes  giving  even 
more  prompt  and  permanent  relief  than  nitrite  of  amyl. 

Freezing  the  skin  with  ether  spray  sometimes  removes  sciatica 
or  neuralgia  permanently,  but  the  relief  generally  is  but  temporary. 

In  an  interesting  lecture  on  anssthetics,  Dr.  Richardson  discussed  the  merits  of 
the  following  substances,  differing  only  in  the  amount  of  chlorine  they  contain. 

C  H  H  H  CI  Chloride  of  methyl. 

C  H  H  CI  CI  Bichloride  of  methyline. 

C  H  CI  CI  CI  Chloroform. 

C  CI  CI  CI  CI  Tetrachloride  of  carbon. 

**  All  these  substances,"  he  says,  '*  possess  the  power  of  producing  anaesthesia 
when  they  are  inhaled  as  vapour  by  men  and  animals. 

**  Chloride  of  methyl  exists  in  all  ordinary  temperatures  as  a  permanent  gas.  It 
is  very  soluble  in  ether ;  and  when  ether  is  saturated  with  it,  the  compound  is  one 
of  the  most  perfect  anaesthetics.  Unfortunately  this  compound  is  not  very  stable, 
the  sleep  produced  by  it  is  rapid,  gentle,  profound,  and  prolonged,  and  I  found  in 
an  animal,  where  I  may  say  I  forced  the  animal  to  die  by  increasing  the  quantity 
of  the  vapour,  that  the  muscular  irritability  was  perfect  one  hour  and  five  minutes 
after  death."  It  is  soluble  in  water,  and  water  charged  with  it  will  take  up  four 
volumes.  Chlormethyl  water  is  rather  agreeable  to  drink,  and  is  a  potent  intoxi- 
cator.    Half  an  ounce  has  a  very  decided  but  transient  effect. 

**  Bichloride  of  methyline  is  a  colourless  fluid,  having  an  odour  much  like  the 
odour  of  chloroform.  It  is  pleasant  to  inhale  as  vapour,  and  produces  very  little 
irritation  of  the  fauces  and  air-passages.  Its  specific  gravity  is  1*344.  From  its 
position  physically,  it  combines  many  of  the  properties  of  chloroform  with  those  of 
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ether,  and  these  peculiarities  must  be  remembered  in  its  administration.  From  its 
easier  evaporation  it  requires  more  free  administration  than  chloroform,  and  from 
it9  greater  density  of  vapour  it  requires  less  in  quantity  than  ether/'  The  bichlor- 
ide of  methylene  sometimes  excites  vomiting.  Dr.  Richardson,  to  whom  we  are 
indebted  for  the  introduction  of  this  anaesthetic,  thinks  it  less  dangerous  than 
chloroform.  In  an  interesting  letter  to  The  Lancet^  Mr.  T.  C.  Morgan  says  that 
bichloride  of  methyline  has  many  advantages  over  chloroform ;  for  ist,  it  is  safer ; 
2nd,  its  action  is  more  rapid,  complete  unconsciousness  being  usually  induced  in 
two  minutes ;  3rd,  recovery  is  more  prompt,  the  patient  regaining  complete  con- 
sciousness in  one  to  three  minutes;  4th,  dangerous  symptoms  subside  sooner, 
lividity  disappearing  in  a  few  seconds  on  discontinuing  the  inhalation ;  5th,  if, 
during  the  operation,  consciousness  returns,  it  may  be  abolished  by  a  few  inspira- 
tions. Mr.  Morgan  thinks  it  excites  vomiting  about  as  often  as  chloroform.  He  has 
administered  it  over  1,800  times  to  persons  of  all  ages,  and  has  sometimes  con- 
tinued the  inhalation  for  three-quarters  of  an  hour,  but  never  lost  a  patient.  He 
employs  "a  perforated  card-board  frame,  covered  with  flannel,  and  fitted  with 
lappets  to  lie  over  the  face  so  as  to  completely  exclude  air.  Two  drachms  are  put 
into  the  inhaler,  and  it  is  so  closely  held  before  the  face  as  to  allow  no  air  to  be 
breathed  except  what  passes  through  the  flannel.  In  less  than  two  minutes  the 
patient  is  usually  completely  insensible.  Another  drachm  is  then  put  into  the 
inhaler,  and  given  as  required."  He  does  not  care  to  watch  the  pulse,  though  this 
is  sometimes  much  retarded,  sometimes  beating  only  twelve  strokes  per  minute 
without  any  alarming  symptoms.  He  watches  the  lips  and  breathing,  when  the 
lips  become  white  and  bloodless  he  stops  the  administration,  fearing  pallor,  not 
lividity,  for  patients  die  from  syncope,  not  coma. 

Mr.  F.  Searle's  testimony  is  similar,  but  he  states  that  it  rarely  excites  vomiting 
and  that  it  is  important  not  to  allow  the  patient  to  recover  before  the  administra- 
tion is  completed,  otherwise  excitement  ensues.  Mr.  Miall  and  Mr.  Gaine  also 
speak  highly  of  this  anaesthetic. 
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Op  late  this  gas  has  been  extensively  used  as  an  anaesthetic.  To 
Mr.  Clover,  the  highest  English  authority  on  all  matters  pertain- 
ing to  the  administration  of  anaesthetics,  the  author  is  indebted  for 
the  following  remarks : — 

iV-f^tfra/w«.— Nitrous  oxide  is  made  by  boiling  nitrate  of  ammonia 
in  a  glass  retort.  The  gas  and  steam  thus  formed  are  passed 
through  water  to  remove  any  of  the  higher  oxides  of  nitrogen,  and 
the  gas  collected  in  a  gasometer. 

Nitrous  oxide  is  now  prepared  on  a  large  scale,  and  condensed 
in  iron  bottles.  It  is  sold  in  the  liquid  form  by  Messrs.  Coxeter, 
and  by  Bath  &  Co.  The  contents  of  the  bottle  are  easily  measured 
by  weighing.    A  gallon  weighs  about  three-tenths  of  an  ounce. 
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Effects  on  Animals, — Dogs  and  cats  oblig-ed  to  breathe  the  pure 
gas  are  killed  in  a  few  minutes ;  after  making  the  usual  efforts  to 
get  free  they  become  insensible,  and  make  slight  convulsive  move- 
mentSy  and  then  breathe  stertorously.  The  breathing  always  in- 
termits before  the  heart's  action  fails.  If  the  animal  is  brought 
into  pure  air  when  the  intervals  of  breathing  are  not  more  than 
thirty  seconds,  it  always  recovers.  The  recovery  is  attended  with 
panting  respiration. 

Admimsiraiion. — In   producing  anaesthesia  by   nitrous  oxide,   it 
should  be  remembered  that  it  is  to  be  given  pure,  and  without  any 
admixture  of  air.     The  time  required  to  fit  the  patient  for  the 
operation  is  to  be  reckoned,  not  from  the  commencement  of  inhala- 
tion, but  rather  from  the  time  when  the  lungs  are  finally  deprived 
of  all  atmospheric  air,  after  which  I  believe  that  every  patient  is 
ready  for  the  operation  in  a  very  few  seconds.    The  gas  may  be 
conveyed  by  an  inch  tube  either  from  the  gas-holder  or  from  an 
air-proof  bag,  holding  not  less  than  two  cubic  feet  of  gas.     If  the 
compressed  or  liquid  gas  be  used,  it  must  first  be  conducted  from 
the  iron  vessel  into  an  air-proof  bag.     Care  must  be  taken  not  to 
allow  the  gas  to  escape  so  rapidly  as  to  produce  cold  enough  to 
freeze  the  gas,  and  so  for  a  time  to  stop  the  supply.     It  is  a  good 
plan  to  move  the  screw  a  little  forwards  and  backwards  instead  of 
allowing  it  to  remain  in  one  position.     This  can  be  best  done  by 
having  the  key  made  of  a  circular  iron  plate  with  spikes  project- 
ing from  its  upper  surface,  so  that  the  bottle  being  fixed  in  a 
vertical  position  the  key  can  be  moved  by  pressing  the  foot  against 
it.    The  mouthpiece  may  be  made  so  as  to  be  held  between  the 
teeth ;    but  this  plan  necessitates  the  pinching  of  the  patient's 
nostrils  and  compressing  his  lips  against  the  tube,  which  is  objec- 
tionable.    In  spite  of  this  a  restless  patient  will  sometimes  draw  in 
a  little  fresh  air,  which  will  keep  him  for  the  next  half-minute  either 
conscious  or  in  such  a  state  that  he  will  struggle  against  the  opera- 
tion.    It  is  better  to  cover  both  mouth  and  nose  with  a  face -piece, 
edged  with  an  indiarubber  cushion.     The  indiarubber  should  be 
thin,  and  in  cold  weather  should  be  warmed  to  make  it  soft,  other- 
wise an  air-tight  fitting  against  the  face  is  not  made.    If  the  beard 
is  very  abundant  it  requires  care  to  prevent  air  passing  through  it, 
and  unless  the  cushion  is  well  made  it  is  easier  to  prevent  the  ad- 
mixture  of  air  by  using  the  vulcanite  mouthpiece  and  compressing 
the  lips  against  it.    Valves  are  placed  so  as  to  allow  the  gas  to 
enter  freely,  and  to  escape  during  expiration. — Even  valves  may 
be  dispensed  with  by  those  who  have  had  experience  enough  to 
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have  perfect  command  of  the  screw  tap;  the  face-piece  being 
slightly  raised  during  expiration,  and  the  gas  supplied  only  during 
inspiration. 

Formerly  I  had  a  supplemental  bag  attached  to  the  face-piece, 
the  entrance  to  which  was  regulated  by  a  tap.  This,  being  opened 
after  five  or  six  respirations,  allowed  a  portion  of  the  gas  to  be 
breathed  over  and  over  again.  The  same  object  was  afterwards 
attained  by  pushing  down  a  stop  so  as  to  raise  the  inspiring  valve 
and  keep  it  open.  The  economy  of  gas  thus  effected  is  without 
disadvantage  to  the  patient,  provided  that  the  lungs  are  well 
cleared  of  air  before  the  valve  is  opened. 

Having  applied  the  face-piece,  the  patient  should  be  directed  to 
inhsile/reely  rather  than  rapidly,  and  to  empty  his  chest  at  each 
expiration,  so  that  he  may  get  rid  as  speedily  as  possible  of  the 
residual  air  in  his  lungs.  Pure  gas  is  so  free  from  taste  and  sniell 
that  it  is  very  readily  respired ;  he  should  be  told  that  he  will  hear 
ringing  sounds,  and  experience  a  sense  of  general  pulsation,  but 
•  that  he  has  only  to  continue  breathing  freely  to  procure  the  wished- 
for  sleep.  After  four  or  five  respirations  the  stop-cock  of  the 
supplemental  bag,  which  has  hitherto  been  kept  empty,  should  be 
opened  to  receive  a  portion  of  the  expired  gas  and  again  supply 
it  at  the  next  inspiration.  If  there  is  no  supplemental  bag  the  lever 
just  mentioned  should  be  pressed  upon.  The  apparatus  of  Mr.  A. 
Coleman  is  for  the  purpose  of  purifying  the  expired  gas  from 
carbonic  acid ;  it  consists  of  a  metallic  vessel  containing  half  a 
pound  of  slaked  lime,  and  placed  on  a  table  near  the  patient. 
This  vessel  is  connected  on  one  side  with  the  gas  bag,  and  on  the 
other,  by  means  of  a  tube  two  feet  in  length,  with  the  face- piece. 
It  is  not  provided  with  any  valve,  so  that  the  bag  should  be  gently 
pressed  during  the  first  four  respirations ;  and  after  this  the  ex- 
piring valve  is  fastened  down,  so  that  there  may  be  no  loss  of  gas 
afterwards.  I  do  not  think  it  possesses  any  practical  advantages, 
and  it  is  now  very  rarely  used. 

Lividity  of  the  face  is  soon  observed :  this  is  not  a  sign  of  insen- 
sibility, and  may  be  disregarded;  the  eye  soon  becomes  fixed,  and 
if  the  conjunctiva  is  touched  the  eyelids  contract  feebly  or  not  at 
all ;  the  pupil  at  this  stage  is  of  its  normal  size.  Pinching  the  skin 
will  now  produce  no  signs  of  pain ;  a  single  tooth,  not  firmly  fixed, 
may  be  removed,  and  such  small  operations  as  do  not  prevent  the 
continuance  of  the  inhalation  may  be  commenced ;  but  it  is  neces- 
sary for  enabling  operations  on  the  mouth  to  be  continued  for  more 
than  a  few  seconds  without  causing  the  patient  to  struggle,  that 
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Other  symptoms  should  be  produced.  Convulsive  twitching  of  the 
hands,  and  oscillations  of  the  eyeball  next  occur,  and  at  the  same 
time,  or  soon  after,  the  respirations  become  slower,  and  are  ac- 
companied with  a  snoring  noise.  If  breathing  should  cease  for 
fifteen  seconds,  the  chest  and  abdomen  should  be  pressed  upon  two 
or  three  times.  The  pulse  should  always  be  watched  during  this 
part  of  the  administration,  as  syncope  might  possibly  occur,  in 
which  case  the  patient  should  be  placed  in  a  horizontal  position, 
and  be  freely  supplied  with  fresh  air.  The  pulse  remaining  re- 
gular, and  the  pupil  being  only  moderately  dilated,  the  gas  may 
be  continued,  notwithstanding  the  convulsions  mentioned,  and  al- 
though the  breathing  begins  to  be  slow;  but  if  the  pupil  dilate 
widely,  or  if  the  breathing  intermit,  the  gas  should  be  immediately 
withdrawn.  It  is  astonishing  to  witness  the  degree  of  resuscita- 
tion afforded  by  a  single  full  inspiration  of  air,  so  that  if  it  is  in- 
tended to  keep  up  the  anaesthesia,  not  more  than  one  inspiration 
of  air  should  be  allowed  if  the  pulse  continue  distinct.  Gas  should 
then  be  given  for  five  or  six  respirations,  and  be  again  intermitted. 
In  dental  operations,  on  account  of  the  mouth  being  open,  the 
anaesthesia  can  be  sustained  for  a  limited  time  only.  I  have  some- 
times prolonged  it  by  continuing  to  supply  gas  through  the  nostrils 
by  means  of  a  cap  fitting  closely  over  the  nose,  or  by  means  of  a 
tube  held  in  the  mouth ;  but  in  most  cases  the  operator  has  time  to 
extract  several  teeth  before  consciousness  recurs,  and  it  will  gener- 
ally be  found  to  be  the  best  plan  to  allow  the  patient,  after  one  or 
more  teeth  have  been  removed,  to  awake  sufficiently  to  rinse  the 
mouth,  and  then  to  give  the  gas  again.  A  piece  of  wood  should 
be  placed  between  the  jaws  to  keep  them  open,  and  it  should  have 
a  string  attached  to  prevent  it  slipping  down  the  throat.  The 
piece  of  string  should  be  attached  to  the  middle  part  of  this  instru- 
ment. Most  patients  are  glad  to  inhale  again  and  again.  Many 
persons  find  the  sensation  experienced  very  agreeable ;  some  ap- 
pear to  suffer  as  from  nightmare ;  it  is  very  rare  to  have  any  com- 
plaint made  of  headache.  Some  persons  suffering  from  headache 
have  awaked  from  the  sleep  of  nitrous  oxide  without  any.  It  is 
doubtful  if  vomiting  ever  occurs  from  a  moderate  single  inhalation 
of  nitrous  oxide ;  but  when  blood  has  been  swallowed,  sickness  of 
short  duration  has  been  produced.  Such  vomiting  and  prostration 
as  we  witness  after  chloroform  and  ether  is  unknown.  As  pre- 
viously stated,  there  is  nothing  unpleasant  in  the  smell  or  taste  of 
this  gas ;  indeed,  it  is  hardly  to  be  distinguished  from  common  air, 
when  absolutely  pure;    but  some  patients  from  timidity  resist 
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breathing',  and  so  produce  a  sensation  of  tightness  in  the  chest. 
Hysterical  patients,  when  only  half  under  the  influence  of  the  gas, 
are  liable  to  have  an  attack  of  hysteria,  but  it  soon  passes  away, 
and  most  of  such  cases  may  safely  be  left  to  themselves.  These 
subjects  may  present  threatening  symptoms  when  they  cease  breath- 
ing. In  a  case  of  this  kind  a  patient  is  said  to  have  ceased  to 
breathe  for  two  minutes.  She  had  not  taken  enough  gas  to  pre- 
vent her  struggling-  against  the  dentist,  and  was  either  faint  from 
the  violent  efforts  she  had  made,  or  else  was  conscious  that  the 
medical  men  were  nervous  about  her,  and  was  actuated  by  the 
desire  of  being  an  object  of  interest,  so  common  in  patients  of  this 
class.  She  had  held  her  breath,  or  taken  it  so  very  softly  as  to 
seem  not  to  breathe  at  all.  The  fact  that  the  colour  of  the  lips  had 
improved,  and  that  the  pulse  had  rallied,  and  was  going  on  with 
regularity,  were  signs  that  the  nitrous  oxide  had  nearly  left  the 
system.  The  laughing  and  gesticulation  formerly  witnessed  in  ex- 
periments with  laughing  gas  is  now  seldom  seen ;  and,  when  it 
happens,  we  can  generally  account  for  it  by  the  patient  not  having 
inhaled  gas  sufficiently  pure.  It  was  then  given  by  means  of  a 
bladder  and  small  tube,  through  which  the  patient  breathed  back- 
ward and  forward;  the  gas  would  thus  be  diluted  with  some  eighty 
cubic  inches  or  more  of  residual  air  in  the  lungs,  and  a  further 
dilution  would  be  likely  to  occur  through  an  involuntary  or  volun- 
tary effort  on  the  patient's  part  to  obtain  air. 

I  have  on  many  occasions  availed  myself  of  nitrous  oxide  as  a 
preliminary  to  the  administration  of  ether  or  chloroform. 

Some  persons  have  a  great  repugnance  to  the  taste  of  these 
agents,  and  put  themselves  to  much  distress  in  holding  their  breath 
to  avoid  it.  Five  or  six  respirations  of  gas  are  sufficient  to  blunt 
the  sensibility  of  the  air-passages,  and  enable  the  patient  to  respire 
freely.  The  after-effects  of  ether  or  chloroform,  as  might  be  ex- 
pected, remain  the  same.  The  administrators  should  know  that  if 
panting  respiration  occur  (as  it  often  does  when,  after  inhaling  gas, 
the  patient  begins  to  breathe  air),  it  is  not  safe  to  give  chloroform 
as  freely  as  in  ordinary  breathing. 

Those  persons  who  are  frequently  engaged  in  giving  anaesthe- 
tics will  find  it  useful  to  have  an  arrangement  of  their  apparatus 
by  which,  on  turning  a  stop-cock,  the  supply  of  gas  is  made  to 
pass  through  a  chamber  containing  ether,  and  having  a  water- 
jacket  to  keep  up  the  temperature  of  the  ether.  This  is  especially 
of  use  for  prolonged  dental  operations,  as  the  anaesthesia  is  by  its 
means  easily  kept  up  for  two  minutes.     Of  course  the  patient 
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should  be  watched  for  signs  of  failing  heart,  or  failing  respiration, 
as  the  resuscitation  would  be  impeded  by  the  amount  of  narcotic 
vapour  in  the  chest. 

Since  the  above  was  written  I  have  contrived  an  apparatus  for 
giving  gas  and  ether,  by  which  the  patient  breathes  the  air  or  gas 
in  the  proportion  desired,  through  a  vessel  containing  ether.  I'he 
vapour  is  increased  so  gradually  that  with  a  little  practice  no 
coughing  will  be  produced.  I  have  used  it  in  four  thousand  cases, 
and,  although  I  have  had  sometimes  to  assist  the  breathing,  which 
had  apparently  ceased,  and  have  produced  coughing  and  choking 
by  turning  on  the  ether  too  suddenly,  I  have  met  with  no  fatal  re- 
sult. 

Physiological  Action, — It  appears  to  me  to  produce  its  anaesthetic 
effects  by  preventing  the  oxidation  of  the  nervous  centres,  and  this 
chiefly  by  depriving  the  blood  of  its  supply  of  free  oxygen.  Al- 
though there  is  more  oxygen  in  nitrous  oxide  than  in  air,  it  is 
chemically  combined  with  nitrogen,  whereas  air  is  a  mixture  of 
nitrogen  with  free  oxygen.  The  effect  of  a  moderate  quantity  of 
nitrous  oxide,  so  long  as  the  influence  of  the  atmospheric  air  last 
inhaled  remains,  is  exciting;  but  as  soon  as  the  oxygenating  pro- 
perty of  the  blood  is  lost,  the  functions  of  the  nervous  system  fail, 
and  if  fresh  air  be  not  quickly  supplied  they  cease,  and  the  animal 
dies. 

But  although  the  inhalation  of  this  gas  deprives  the  blood  of  oxy- 
gen in  an  available  form,  it  does  not  prevent  the  escape  of  carbonic 
acid ;  for,  if  the  expired  gas  is  passed  over  lime-water,  or  over 
hydrate  of  lime,  as  in  Mr.  Coleman's  apparatus,  the  lime  is  found 
to  have  taken  it  up,  and  to  be  converted  into  carbonate  of  lime.  A 
further  confirmation  of  this  is  afforded  in  contrasting  the  effect  of 
inhaling  the  same  gas  again  and  again  from  a  bladder  of  small 
size.  In  this  case  the  anaesthesia  approaches  slowly,  is  accom- 
panied by  excitement,  and  there  is  more  or  less  headache  com- 
plained of  afterwards,  which  rarely  or  never  occurs  from  breathing 
pure  nitrous  oxide,  until  the  carbonic  acid  has  been  expelled  from 
the  lungs. 

The  functions  of  the  brain  proper  cease  before  those  of  the 
medulla  oblongata,  hence  we  have  loss  of  consciousness  before  the 
respiration  fails ;  and  the  functions  of  the  medulla  are  abolished 
before  those  of  the  ganglia  presiding  over  the  heart,  and  hence 
failing  respiration  occurs  before  failure  of  the  heart's  action. 

One  death  is  known  to  have  occurred  within  an  hour  of  inhaling^ 
the  gas.    This  case  was  one  of  extensive  phthisis,  and  it  has  been 
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supposed  from  this  case,  and  from  the  lividity  induced  by  the  gas, 
that  persons  with  delicate  lungs  are  not  fit  subjects  for  taking  it. 
If  extensive  disease  of  the  lung  exists,  it  would  be  imprudent  to 
use  it  in  the  present  state  of  our  knowledge ;  but  I  have  given  it 
where  I  have  believed  only  a  moderate  lung  disease  existed,  and 
observed  that  in  these  cases  no  untoward  symptoms  were  pro- 
duced. Persons  liable  to  syncope  would  seem  to  be  unfit  subjects, 
but  many  such  patients  have  taken  the  gas  without  serious  con- 
sequences having  occurred. 

I  have  known  no  signs  of  mischief  to  the  brain  follow  the  inhala- 
tion. I  have  given  it  successfully  to  several  persons  who  were  the 
subjects  of  epilepsy. 

The  lady  who  died  at  Exeter,  after  taking  gas,  appears  to  have 
been  asphyxiated  after  the  anaesthesia  had  passed  off.  The  medi- 
cal man  who  died  under  the  influence  of  gas  at  Manchester  was 
probably  the  subject  of  heart  disease,  but  the  reports  of  the  case 
do  not  state  whether  the  circulation  or  respiration  first  ceased. 

Pregnancy  is  not  a  bar  to  its  use ;  but  in  such  cases  it  should  be 
given  with  caution. 

The  danger  of  death  from  blood  getting  into  the  trachea  in  one 
respect  would  be  as  great,  or  greater,  than  when  chloroform  is 
given.  The  patient  would  unfortunately  show  no  signs  of  it,  as  the 
lividity  w  hich  might  tell  of  it  would,  of  course,  not  be  distinguish- 
able from  that  of  nitrous  oxide. 

From  all  that  I  have  seen  of  the  administration  of  anaesthetics, 
and  from  the  accounts  published  of  the  cases  where  they  have 
been  followed  by  a  fatal  result,  it  appears  to  me  of  little  import- 
ance what  is  the  age,  temperament,  or  disease  of  the  patient,  in 
estimating  the  danger  of  using  them.  The  young  and  old,  feeble 
and  strong,  fat  and  thin  subjects,  have  all  on  some  few  occasions 
died  from  them.  On  the  other  hand,  we  have  witnessed  the  sue- 
cessful  administration  of  chloroform,  &c.,  in  the  advanced  stage  of 
phthisis,  heart  disease,  &c.  The  only  reasonable  hope  of  security 
lies  in  carefully  preventing  an  overpowering  dose,  or  the  pro- 
longed exhibition  of  a  milder  one,  after  symptoms  of  failing  lungs 
or  heart  have  shown  themselves. 

Note. — Since  the  first  edition  of  this  work  was  published,  we  have  had  abundant 
opportunity  of  contrasting  the  effects  of  gas,  ether,  and  chloroform.  It  may  be 
confidently  stated  that  no  other  anaesthetic  can  be  compared  with  gas  for  rapidity 
of  action,  and  freedom  from  unpleasant  after-effects.  This  applies  only  to  short 
operations.  If  a  patient  is  to  be  kept  quiet  for  ten  minutes,  vomiting  and  head- 
ache will  very  likely  result.    The  addition  of  ether,  of  such  a  strength  as  does  not 
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produce  swallowing  or  coughing,  enables  us  to  give  just  enough  air  to  prevent  the 
asphyxial  convulsive  movements  without  allowing  the  patient  to  secover  so  iar  aa 
to  struggle. 

In  giving  ether  with  air,  or  rather^with  as  little  as  possible,  by  means  of  a  sponge 
and  towel  folded  into  a  cone,  we  generally  produce  conscious  struggling  in  the 
early  stage;  and,  later  on,  the  breathing  is  obstructed  by  bronchial  mucus.  This 
is  generally  very  easily  coughed  up  as  the  patient  recovers,  but  not  always.  In  a 
few  rare  cases  the  patient  has  been  unable  to  clear  the  air-passages,  and  has  died 
in  a  few  hours  afterwards. 

There  is  reason  to  think  that  in  these  exceptional  cases  the  patient  has  been 
allowed  to  get  too  cold. 

The  immediate  recovery  from  ether  is  generally  pleasant.  The  patient  has  had 
a  delightful  dream. 

Where  perfect  quietude  is  necessary,  as  in  some  operations  on  the  eye,  the  end 
may  be  accomplished  by  ether  as  well  as  by  chloroform,  if  we  wait  and  let  the 
ether  enter  freely  into  the  system.  It  is  not  so  easily  managed,  however,  by  ether 
as  by  chloroform. 

The  depressed  state  of  the  circulation  induced  by  chloroform  facilitates  the 
operation  by  lessening  the  bleeding. 

Unfortunately,  if  an  excessive  dose  is  given,  the  heart  may  suddenly  cease  to 
beat ;  or  if  any  choking  occur,  the  heart  stops  so  quickly  that  there  may  not  be 
sufficient  time  to  clear  the  air  passage  and  restore  breathing.  The  increased  risk 
is,  however,  so  small,  where  all  care  is  taken,  that  in  important  operations  its  use 
is  quite  justifiable. 

In  conclusion,  it  may  be  said  that  later  observations  have  only  confirmed  the 
views  of  Dr.  Snow,  that  ether,  chloroform,  etc.,  produce  narcosis  by  preventing  the 
oxidation  of  the  nervous  centres. 

In  the  use  of  nitrous  oxide  the  effects  are  explained  by  the  fact  that  the  oxygen 
is  chemically  combined  with  the  nitrogen,  and  thus  not  available  for  the  oxidation 
of  the  tissues. 


IODOFORM. 

Iodoform  is  a  healing  and  soothing  application  to  spreading  and 
sloughing  sores,  as  bed-sores,  and  especially  to  soft  chancres,  pre- 
venting buboes.  It  is  also  recommended  in  syphilitic  and  scrofu- 
lous ulceration.  The  sore  dusted  over  with  iodoform  is  covered 
with  some  bland  application,  as  glycerine  spread  on  lint.  Its 
action  in  chancrous  and  syphilitic  ulceration  is  often  most  prompt. 
It  has  been  successfully  employed  in  ulceration  of  the  nose  and 
throat.  It  relieves  the  pain  of  cancerous  sores.  Dr.  Moleschal 
uses  it  as  an  ointment,  I  part  in  15,  for  enlarged  scrofulous  or 
simply  inflamed  glands  in  orchitis.  When  employed  in  uterine 
cancer,  a  bolus  containing  from  eight  to  sixteen  grains  made  up 
with  cocoa-nut  fat  is  inserted  into  an  excavation  produced  by 
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sloughing-  or  ulceration.  An  iodoform  suppository  is  also  useful  in 
painful  diseases  of  the  rectum  and  bladder. 

Dr.  Tanturri  recommends  an  iodoform  ointment  of  3  j  to  |  j  for 
prurigo. 

Iodoform  is  said  to  relieve  the  pain  of  neuralgia  and  gout.  A 
saturated  solution  of  iodoform  in  chloroform  is  advised  in  neuralgia. 

Iodoform  must  not  be  applied  to  inflamed  tissues,  or  it  will  in- 
crease the  inflammation. 

Given  internally,  it  produces  a  kind  of  intoxication,  followed  by 
convulsions,  with  tetanic  spasms,  and  the  breath  and  tissues  of  the 
animal  give  out  the  odour  of  iodoform,  and  is  said  to  act  like  iodine. 

In  fatal  doses  it  produces  fatty  degeneration  of  the  liver,  kid- 
neys, heart,  and  voluntary  muscles;  acting  thus  like  chloroform 
and  ether. 
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We  owe  most  of  our  knowledge  of  this  valuable  medicine  to 
Liebreich. 

Chlorine  acting  on  alcohol  (C  H'  O),  first  produces  aldehyde 
(C*  H*  O),  and  afterwards  chloral  (C*  H  Cl«  O),  which  forms  a 
crystalline  soluble  hydrate.  The  addition  of  an  alkali  to  a  solution 
of  hydrate  of  chloral,  gives  rise  to  the  formation  of  chloroform  and 
formic  acid. 

This  decomposition  led  Liebreich  to  believe  that  the  alkali  of  the 
blood  decomposes  hydrate  of  chloral,  forming  chloroform,  and  that 
the  properties  of  chloral  are  due  to  the  chloroform  slowly  formed 
in  the  blood.  In  support  of  this  view  several  observers  have  ob- 
tained chloroform  by  distillation  of  the  blood  of  animals  poisoned 
by  chloral ;  but  probably  the  chloroform  is  given  off  by  the  heat 
necessary  for  the  distillation,  as  Hammarsten  found  that  on  adding 
chloral  to  blood,  and  passing  carbonic  acid  through  the  mixture, 
he  failed  to  obtain  chloroform,  but  on  subjecting  the  mixture  to 
distillation,  chloroform  was  readily  given  off. 

Dr.  Amory  also  concludes  from  his  experiments  that  chloral 
hydrate  does  not  decompose  in  the  blood,  and  that  its  effects  are 
consequently  not  due  to  chloroform.  He.  could  not  detect  chloro- 
form in  the  blood,  excreta,  breath,  &c,,  of  animals  poisoned  with 
chloral ;  whilst  in  animals  poisoned  with  chloroform  this  substance 
was  easily  detected  in  both  the  blood  and  excreta.    These  state- 


392  HYDRATE   OF   CHLORAL. 

ments  are  confirmed  by  other  observers.  This  evidence  is  ren- 
dered conclusive  by  the  experiment  of  Rajewsky  and  Lewisson, 
who,  after  washing  out  from  the  vessels  of  a  frog  all  the  blood, 
and  substituting  a  neutral  solution  of  common  salt,  and  then  ad- 
ministering chloral,  its  characteristic  effects  were  produced. 

Chloral  is  antiseptic. 

In  moderate  doses  chloral  causes  sleep,  sometimes  makes  the 
pulse  a  little  slower,  and  contracts  the  pupil.  Large  doses  induce 
profound  sleep,  passing  into  coma.  The  pulse  is  either  slow,  or 
very  weak  and  quick,  the  temperature  falls.  The  pupil  contracts 
at  first,  and  then  dilates.  There  is  great  muscular  relaxation, 
diminished  or  abolished  reflex  action  and  sensibility,  and  the  ani- 
mal dies  by  arrest  of  respiration  or  paralysis  of  the  heart. 

The  most  characteristic  effect  of  chloral  is  sleep,  in  part  due 
probably  to  its  direct  action  on  the  nervous  structure  of  the  brain, 
but  in  part  also  to  the  anaemia  it  produces  in  this  organ.  Thus, 
Dr,  W.  H.  Hammond  finds  that  at  first  chloral  congests  the  retina, 
but  in  five  or  ten  minutes  the  opposite  condition  commences,  and 
continues  till  the  retina  assumes  a  pale  pink  colour.  As  the  retinal 
circulation  corresponds  with  the  cerebral,  he  concludes  that  chloral 
affects  the  brain  in  the  same  way  as  the  retina,  and  has  proved 
the  correctness  of  this  inference  by  means  of  an  instrument  called 
the  cephalohaemometer,  invented  independently  by  himself  and  by 
Dr.  Weir  Mitchel.  Dr.  Hammond  says,  that  while  the  brain  is 
congested,  there  is  some  mental  excitement;  but  as  the  vessels 
contract,  drowsiness  supervenes ;  and  on  this  wearing  off,  the  re- 
tinal and  cerebral  vessels  enlarge  till  they  assume  their  accus- 
tomed size. 

Dr.  J.  H.  Arbuckle  (West  Riding  Lunatic  Asylum  Reports,  vol.  v.)  finds  that  the 
following  substances,  Nicotia,  Atropia,  Hyoscyamia,  Aconitia,  Hydrate  of  Chloral, 
Nitrite  of  Amy],  Prussic  Acid,  Strychnia,  Morphia,  Picrotoxine,  pushed  even  to  a 
fatal  dose,  do  not  in  any  degree  affect  the  circulation  at  the  fundus  of  the  eye. 
His  observations  were  made  on  rabbits,  and  the  results  they  obtained  were,  with 
respect  to  some  of  these  agents,  confirmed  by  experiments  on  man ;  hence  the 
statement,  hitherto  generally  received,  that  the  retinal  circulation  corresponds 
with  the  cerebral  circulation,  changes  in  the  one  always  implying  changes  in  the 
other,  must  be  accepted  with  caution,  unless,  indeed,  some  of  these  drugs  act  on 
the  brain  in  a  manner  opposed  to  the  accepted  theory,  and  do  not  influence  it  by 
affecting  its  blood-supply. 

In  his  lectures  on  vascular  depressants,  Dr.  Fothergill  ascribes 
this  anaemia  of  the  brain  to  the  effect  of  chloral  on  the  general 
vascular  system.    He  refers  to  Ludwig's  and  Schift's  experiments 
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showinor  that  in  health  the  arterial  system  is  constantly  in  a  state 
of  semi-contraction,  and  that  by  relaxation  of  the  vessels  the  capa- 
city of  the  vascular  system  may  be  doubled.  Dr.  Fothergill  points 
out  that  chloral  dilates  the  arterioles,  especially  of  the  skin ;  hence 
blood  is  withdrawn  from  other  organs,  including  the  brain,  which 
thus  becomes  comparatively  anaemic. 

Liebreich,  Tay,  Hammond,  and  others,  find  that  a  full  dose  of  40 
to  80  grains  of  chloral  depresses  the  temperature  sometimes  to  the 
extent  of  three  or  four  degrees. 

Dr.  Levenstein  reports  the  extraordinary  case  of  a  man  aged  35, 
who  was  poisoned  by  six  drachms  of  hydrate  of  chloral.  When 
first  seen,  he  lay  in  a  profound  sleep,  with  congested  face,  heavy 
breathing,  and  pulse  of  100.  An  hour  after  the  poisoning,  he 
became  livid,  the  veins  were  distended,  the  respirations  were  in- 
termittent, and  his  temperature  was  103**  Fah.  An  hour  and  a 
half  after  the  dose  he  became  pale,  pulseless,  with  contracted 
pupils,  and  his  temperature  had  sunk  to  91*2.  Nitrate  of  strych- 
nia, enough  to  produce  twitching,  was  then  injected  hypodermically, 
and  the  heart  at  once  began  again  to  beat,  and  the  thermometer 
marked  91*9**  Fah.;  collapse,  however,  returned  in  a  few  minutes, 
the  circulation  appearing  to  stop.  Artificial  respiration  was  per- 
formed and  nitrate  of  strychnia  again  injected,  again  with  the  same 
result.  In  ten  hours,  the  pupils  responded  to  light;  in  twelve,  the 
temperature  was  100*4;  in  twenty-two  hours,  he  could  be  roused, 
and  after  thirty-two  hours,  he  awoke  "  quite  refreshed,"  and  did 
not  complain  of  any  gastric  disturbance.  Dr.  Fothergill,  in  his 
important  lectures  On  the  Depressants  of  the  Circulation^  says,  that 
Dr.  Lauder  Brunton  finds  that  after  large  doses  of  chloral  the 
temperature  falls,  till  it  can  no  longer  be  measured  by  an  ordin- 
ary clinical  thermometer.  Having  determined  what  dose  would 
kill  an  animal  when  exposed  to  the  air,  he  gave  this  quantity 
to  two  similar  animals,  wrapping  one  in  cotton-wool.  The  one 
wrapped  up  survived,  the  other  died.  Then  he  found  out  the  fatal 
dose  to  an  animal  wrapped  up  in  cotton.wool,  and  gave  that  quan- 
tity to  two  similar  animals,  wrapping  up  one  in  wool,  and  putting 
the  other  in  a  warm  chamber ;  and  he  found  that  the  one  in  wool 
died,  the  other  recovered.  A  still  larger  dose  was  fatal  to  the  ani- 
mal in  the  warm  chamber.  These  experiments  show  that  the  loss 
of  heat  is  one,  but  not  the  sole,  cause  of  death. 

Many  observers  maintain  that  chloral  produces  hyperaesthesia, 
but  others  contradict  this  statement.  Very  large  doses  produce 
anaesthesia. 


394  HYDRATE   OF   CHLORAL. 

The  paralysis  and  loss  of  reflex  irritability,  as  the  muscles  and 
hiotor  nerves  unaffected,  is  probably  due  to  the  effect  of  chloral  on 
the  spinal  cord ;  moreover,  direct  irritation  of  the  spinal  cord  pro- 
duces less  active  contraction  in  a  chloralised  animal  than  in  one 
undosed  with  this  drug.  Some  investigators  conclude  that  this 
paralysis  is  preceded  by  heightened  activity,  of  the  cord. 

Some  say  that  at  first  chloral  heightens  blood  pressure;  but  all 
observers  agree  that  large  doses  lessen  this  pressure,  chiefly  by 
the  action  of  the  chloral  on  the  heart,  but  in  part  by  paralysing 
the  vaso-motor  nerves. 

Chloral  weakens  the  heart,  and  after  large  doses  it  is  arrested 
in  the  diastole. 

Chloral  diminishes  the  frequency  of  the  breathing,  and  as  this 
phenomenon  takes  place  after  section  of  the  pneumogastric,  it  is 
concluded  that  the  drug  acts  on  the  respiratory  centres. 

Hydrate  of  chloral  is  chiefly  employed  to  produce  sleep  or  allay 
pain.  Chloral  sleep  is  generally  calm,  refreshing,  and  dreamless, 
not  too  profound  to  prevent  waking  to  cough,  take  food,  etc.  As 
a  general  rule,  chloral  causes  no  giddiness,  headache,  nervous 
depression,  constipation,  sickness,  or  loss  of  appetite.  A  patient 
roused  from  chloral  sleep  will  eat  a  hearty  meal,  then  lie  down 
and  immediately  fall  asleep  again. 

Chloral  at  flrst  sometimes  causes  a  good  deal  of  heaviness  and 
sleepiness  on  the  following  day,  but  this  effect  soon  wears  off.  It 
occasionally  produces  frightful  dreams,  and  sometimes  much  ex- 
citement, intoxication,  and  even  delirium  without  sleep. 

Sleep  comes  on  sometimes  in  a  few  minutes,  but  more  commonly 
in  half  an  hour,  after  a  dose  of  chloral.  Like  other  soporiflcs,  it 
should  be  given  shortly  before  bedtime,  and  the  patient  should 
avoid  excitement,  and  keep  quite  quiet,  else  it  will  produce  rest- 
lessness instead  of  sleep.  It  has  been  given  for  many  months 
apparently  without  any  bad  results.  Its  effects  sometimes  wear 
off,  but  in  a  far  less  degree  than  is  the  case  with  opium. 

Chloral  has  been  found  useful  in  a  variety  of  circumstances. 
It  subdues  the  sleeplessness  of  old  people,  and  the  wakefulness 
induced  by  excessive  mental  fatigue,  succeeding  where  opium, 
bromide  of  potassium,  and  other  remedies  fail.  In  delirium  tre- 
mens it  produces  sleep,  and  calms  delirium;  but  is  especially 
successful  when  administered  at  the  onset  of  the  symptoms,  often 
averting  a  serious  illness.  Large  doses  have  been  given,  even 
sixty  grains  or  more,  repeated  several  times.  Dr.  Da  Costa  cau- 
tions against  its  administration  to  patients  with  a  weak  heart.    He 
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advises  its  combination  with  opium.  In  paralysis  of  the  insane, 
full  doses  induce  sleep  at  night,  and  a  moderate  dose  calms  ex- 
citement by  day.  Dr.  Macleod  has  given  it  daily  to  the  same 
patient,  without  bad  effect,  for  upwards  of  three  months,  and  avers 
that  it  is  superior  to  digitalis  or  the  hypodermic  injection  of  mor- 
phia. Luke,  Clouston,  Gardiner  Hill,  G.  Crawford,  recommend  it 
in  acute  mania. 

It  is  employed  in  puerperal  mania,  and  in  puerperal  convulsions. 
It  is  conveniently  administered  to  the  insane  in  porter. 

Dr.  James  B.  Russell,  of  Glasgow,  recommends  it  in  typhus,  to 
produce  sleep  and  allay  excitement,  especially  in  violent  boisterous 
delirium.  He  much  prefers  it  to  opium,  as  the  patient  can  be 
roused  to  take  food,  and  readily  wakes  to  clear  the  bronchial 
tubes,  hence  there  is  much  less  danger  of  congestion  of  the  lungs. 

Dr.  Hughes  Bennett  used  it  in  phthisis,  stating  that  it  produces 
sleep,  allays  cough,  and  sometimes  checks  sweating,  without  pro- 
ducing any  of  the  harmful  effects  of  opium. 

Chloral  sometimes  restrains  the  voluntary  movements  of  chorea, 
but  in  many  cases  it  is  powerless.  It  is  most  useful  in  those  cases 
where  the  violent  movements  render  sleep  impracticable,  the  want 
of  sleep  in  its  turn  aggravating  the  choreic  movements,  till  even 
deglutition  may  become  almost  impossible.  In  these  urgent  cases 
ordinary  remedies  like  arsenic  are  useless,  and  recourse  must  be 
had  to  narcotics.  Large  doses  of  chloral,  frequently  repeated,  will 
often  produce  profound  refreshing  sleep,  from  which  the  patient 
wakes  calmed  and  less  convulsed.    ( Vide  Chloroform). 

£.  Lambert  recommends  chloral  in  parturition  i  in  fifteen-grain 
doses  every  quarter  of  an  hour  till  the  patient  falls  asleep ;  stating 
that  this  treatment  does  not  weaken  the  uterine  contractions,  while 
it  prevents  pain,  and  ensures  calm  repose  after  delivery.  Dr. 
Playfair  thinks  that  chloral  acts  far  better  than  chloroform  inhala- 
tion, as  chloral  does  not  lessen  the  strength  of  the  contraction, 
whilst  it  greatly  lessens  the  suffering.  Moreover,  it  is  chiefly  ap- 
plicable at  a  period  when  chloroform  ''cannot  be  used,  that  is 
towards  the  termination  of  the  first  stage,  before  the  complete 
dilatation  of  the  os."  The  patient  falls  into  a  drowsy  state — a 
sort  of  semi-sleep.  Dr.  Playfair  gives  fifteen  grains,  and  repeats 
the  dose  in  about  twenty  minutes,  leaving  its  subsequent  adminis- 
tration to  circumstances. 

Chloral  is  often  useful  in  the  convulsions  of  children.  Given  in  a 
dose  sufficient  to  induce  sound  sleep  of  some  hours,  the  convulsions 
cease,  and  often  do  not  recur  when  the  child  wakes.    If  the  child 
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cannot  swallow,  five  grains  given  by  the  rectum  soon  induces  a 
deep  sleep,  and  the  convulsions  then  cease,  at  least  temporarily. 
The  liquid  injection  is  often  expelled  during  the  convulsions,  so 
that  it  is  better  to  administer  the  chloral  as  a  suppository,  pushed 
as  far  as  the  finger  can  carry  it. 

Bouchut  employs  chloral  hydrate  to  produce  g'eneral  anaesthesia 
in  children.  To  children  about  seven  he  gives  forty-five  grains ; 
and  to  children  from  two  to  five  he  g'ives  thirty  grains.  Anaesthe- 
sia is  complete  an  hour  after  the  administration.  The  drug  may 
be  j^fiven  by  the  rectum.     Children  bear  chloral  well. 

Five  grains  of  chloral  given  twice  or  thrice  daily  will  often  re- 
move a  common  condition  characterized  by  restlessness,  irritability, 
and  nervousness — a  condition  of  ceaseless  misery. 

Dr.  Bradbury  and  Dr.  Thompson  speak  very  highly  of  the  effi- 
cacy of  chloral  in  nocturnal  incontinence  of  children. 

Liebreich  recommends  chloral  in  sea-sickness. 

The  shortness  of  breath  affecting  the  emphysematous  on  catching 
cold  often  yields  to  chloral.  VVhen  the  dyspnoea  occurs  at  night,  a 
full  dose  (twenty-five  to  thirty  grains)  at  bedtime  calms  the  breath- 
ing, and  gives  sound  refreshing  sleep.  When  the  difficulty  of 
breathing  is  continuous,  small  doses  (two  to  six  grains)  should  be 
given  several  times  daily. 

It  is  necessary  to  give  chloral  with  caution  to  patients  with  em- 
physema and  bronchitis  accompanied  with  obstructed  circulation, 
causing  lividity  and  dropsy;  for,  besides  drowsiness,  an  ordinary 
dose  may  produce  muttering  delirium  and  a  notable  increase  in  the 
lividity ;  these  effects  often  lasting  several  days,  and  attributable 
possibly  to  the  slow  destruction  of  the  drug  in  the  blood,  seem  not 
due  to  any  peculiarity  on  the  part  of  the  patient,  as  I  have  seen 
chloral  produce  these  symptoms  in  a  patient  who  had  previously 
taken  the  medicine  with  benefit. 

A  full  dose  of  chloral  is  often  useful  in  a  paroxysm  of  asthma. 

Some  cases  of  tetanus  have  apparently  yielded  to  chloral  in  large 
doses;  and  in  some  instances  this  drug  has  prolonged  life  and 
eased  pain. 

The  statements  concerning  the  influence  of  chloral  on  pain  are 
conflicting,  some  asserting  that  it  produces  anaesthesia,  while 
Demarquay  states  that  in  many  instances  it  excites  hyperaesthesia. 
Chloral,  it  is  said,  simply  makes  a  patient  oblivious  of  pain;  but  if 
the  pain  is  too  urgent  to  permit  of  sleep,  chloral  fails  to  give  relief. 
This  metaphysical  explanation  is  certainly  incorrect;  the  truth  be- 
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ing  that,  for  some  unexplained  reason,  chloral  in  certain  cases 
subdues  pain,  while  in  other  apparently  similar  instances  it  fails. 
Chloral  sometimes  relieves  the  pain  of  neuralgia,  chronic  rheuma- 
tism,  gall  stones,  colic,  and  gastralgia.  In  doses  of  ten  grains, 
three  times  a  day,  it  has  relieved  most  severe  pain  of  cancer,  with- 
out inducing  drowsiness.  Injected  hypodermically,  it  is  liable,  like 
chloroform,  to  excite  inflammation,  and  to  produce  an  abscess  fol- 
lowed by  a  scar. 

The  addition  of  a  small  quantity  of  morphia  intensifies  consider- 
ably the  narcotic  effects  of  chloral. 

When  equal  parts  of  chloral  and  powdered  camphor  are  rubbed 
together,  they  form  a  syrupy  liquid,  which,  painted  on  the  painful 
part,  or  gently  rubbed  in,  often  affords  relief  in  neuralgia.  My 
friend,  Mr.  George  Bird,  has  used  this  compound  in  several  cases 
of  neuralgia  and  pleurodynia  with  great  success.  I  have  known 
it  cure,  promptly,  neuralgia  of  the  inferior  dental  branch  of  the 
fifth  and  neuralgia  in  the  temporal  region.  It  is  said  often  to  re- 
lieve toothache,  even  when  applied  externally,  and  I  have  known 
it  succeed  when  put  into  the  cavity  of  the  carious  aching  tooth ; 
but,  like  other  applications,  it  often  fails  in  neuralgia  without  ap- 
parent cause,  in  cases  very  similar  to  others  it  has  benefited. 
When  it  does  answer,  this  liniment  generally  affords  almost  in- 
stantaneous relief.  I  have  known  it  give  relief  in  severe  pleuro- 
dynia. 

Although,  no  doubt,  in  some  cases,  chloral  can  be  borne  nightly 
for  months,  or  even  years,  without  producing  any  ill  consequences, 
yet,  recently,  some  doctors  have  met  with  patients  who,  through 
an  injudicious  and  too  continuous  use  of  this  drug,  have  induced 
symptoms  of  depression,  nervousness,  irritability,  sleeplessness, 
and  even  slight  paralysis,  which  soon  disappeared  on  ceasing  to 
take  chloral. 

Chloral  is  the  antidote  of  strychnia,  physostigma,  and  picro- 
toxine ;  that  is  to  say,  if  the  known  minimum  fatal  dose,  or  rather, 
more  than  fatal  dose,  of  one  of  these  substances  is  given,  chloral 
will  either  prevent  death  or  greatly  modify  the  symptoms  induced 
by  any  of  these  poisons.    (See  Strychnia  and  Calabar-bean). 

Valuable  though  chloral  undoubtedly  is,  yet  it  has  scarcely  sus- 
tained its  early  reputation.  It  is  not  so  certain  a  hypnotic  as  the 
first  over-drawn  accounts  of  its  virtues  led  us  to  believe,  for  not 
unfrequently  it  produces  great  excitement,  even  intoxication,  with- 
out inducing  sleep.  Sometimes  we  meet  with  a  patient  who  has 
hitherto  taken  chloral  with  good  effect,  yet,  on  the  occurrence  of 
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it  gradually  subsides  or  ends  abruptly  in  vomiting',  perspiration, 
or,  more  rarely,  a  copious  flow  of  tears.  The  attack  may  be  pre- 
ceded and  followed  by  very  obstinate  constipation  or  by  diarrhoea, 
the  liquid  motions  being  in  some  instances  pale,  in  others  of  a  deep 
brown  mahogfany  colour.  Before  and  after  the  attack,  there  is 
often  much  dusky  discoloration  around  the  eyes. 

It  is  now  almost  universally  held  that  megrim  is  an  affection  of 
some  part  of  the  nei-vous  centre.  Dr.  Liveing,  to  whose  exhaustive 
work  I  am  considerably  indebted,  considers  that,  in  a  typical  case, 
the  disturbance  takes  place  first  in  the  optic  thalamus,  and  passes 
backwards  and  downwards,  reaching  to  the  nucleus  of  the  vagus 
below ;  for,  as  he  observes,  in  a  model  seizure,  the  visual  disorder 
is  always  the  initial,  the  headache  the  middle,  and  the  vomiting 
symptom  the  final.  Where  morbid  intellectual  phenomena  and 
disorder  of  speech  occur,  the  affection  radiates  from  the  thalamus 
to  the  hemispheric  ganglia,  and  where  emotional  phenomena 
occur,  to  the  mesocephale. 

Though  the  aflection  is  seated  in  the  nervous  centres,  yet  it  must 
be  recollected  that  both  the  frequency  and  the  severity  of  the 
attacks  depend  on  peripheral  exciting  causes,  due  to  the  stomach, 
intestines,  liver,  womb,  &c.  Even  when  the  affection  is  strongly 
developed  and  the  periodic  attack  occurs  apparently  spontaneously, 
remote  exciting  causes  may  render  the  seizures  more  frequent  and 
severe;  nay,  in  many  cases,  the  affection  may  be  so  slight,  that  it 
lies  dormant  till  roused  into  activity  by  some  near  or  distant  irrita- 
tion, which,  being  removed,  the  seizures  cease. 

The  successful  treatment  of  megrim  depends  less  on  change  to 
be  effected  in  disordered  nervous  centres  than  on  the  removal  of 
the  exciting  cause.  The  treatment  of  megrim,  therefore,  falls 
under  three  heads : 

1.  The  treatment  of  the  central  nervous  affection. 

2.  The  removal  or  prevention  of  exciting  causes. 

3.  The  treatment  of  the  paroxysm. 

Many  remedies  act  in  a  twofold  or  even  a  threefold  way.  Thus 
bromide  of  potassium  is  often  extremely  serviceable  in  two  ways. 
It  is  very  useful  in  cases  where  the  seizure  is  due  to  uterine  dis- 
turbance, as  in  menorrhagia  and  dysmenorrhoea.  Sometimes  the 
attacks  are  more  severe  and  frequent,  arising  from  the  exhausted 
state  of  the  nervous  system.  Perhaps  from  overlong  town  resi- 
dence, or  from  mental  troubles,  the  patient  becomes  irritable,  de- 
pressed, nervous,  excitable,  with  broken  sleep,  harassed  by  dreams. 
The  ensuing  general  depression   increases  the  headache.     Now, 
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bromide  of  potassium  soothes  the  patient  by  promoting-  a  refresh- 
ing sleep,  and  thus  lessens  the  frequency  and  severity  of  the  head- 
aches. Bromide  of  potassium,  moreover,  is  serviceable  in  the 
paroxysm  itself,  for  it  may  produce  several  hours'  sleep,  from 
which  the  patient  awakes  free  from  headache. 

The  pain  of  megrim  is  situated  in  the  fifth  nerve ;  and,  remem- 
bering how  closely  megrim  is  allied  to  neuralgia,  and  how  useful 
hydrate  of  croton-chloral  is  in  facial  neuralgia,  I  have  been  induced 
to  try  this  remedy  for  megrim,  and  have  found  it  useful  in  cases  of 
which  the  following  may  be  taken  as  a  type . — 

A  woman  has  been  subject  for  years  to  nervous  sick  headache ; 
then,  owing  to  some  great  trouble,  or  to  excitement,  fatigue,  or 
flooding,  or  prolonged  suckling,  or  more  often  at  the  change  of 
life,  the  headache  becomes  much  more  severe,  becomes  continuous 
for  weeks,  perhaps  months,  and  is  intensified  greatly  by  fatigue, 
excitement,  or  at  the  catamenial  period.  If  not  actually  contin- 
uous, the  headache  comes  on  daily,  lasting  perhaps  many  hours, 
or  several  attacks  may  each  day  occur.  The  pain  is  often  intense ; 
and  whereas,  previous  to  the  oncoming  of  this  intensified  form 
of  headache,  the  pain  was  probably  limited  to  one  brovv,  it  now 
affects  both,  perhaps  the  greater  part  of  the  head.  The  skin  is 
generally  very  tender.  There  is  also  a  sensation  of  bewilderment, 
or,  as  some  term  it,  a  stupid  headache,  and  the  patient  says  she 
feels  as  if  she  should  "go  out  of  her  mind."  The  sight  may  be 
dim,  especially  during  the  exacerbations  of  pain.  Some  patients 
of  this  class  are  very  excitable  and  irritable,  and  are  upset  with 
the  slightest  noise.  Nausea  and  even  severe  vomiting  may  occur 
with  each  exacerbation  of  the  pain.  Five  grains  of  croton-chloral 
every  three  hours,  or  even  oftener,  will  give  in  most  cases  con- 
siderable relief.  I  need  hardly  say,  that  the  drug  does  not  en- 
tirely free  the  patient  from  her  attacks ;  but,  in  one  or  two  days, 
the  pain  ceases  to  be  continuous,  then  the  attacks  recur,  though 
only  once  or  twice  a  week,  the  interval  gradually  extending  till 
an  onset  occurs  only  every  week,  then  about  every  fortnight,  or 
even  longer,  till  the  illness  assumes  its  old  type  and  periodicity. 
In  some  cases,  a  week's  treatment  suffices  to  bring  back  the  head- 
ache to  its  original  type  of  an  attack,  once  in  three  or  four  weeks. 
Then  the  croton-chloral  appears  to  be  far  less  serviceable,  mani- 
festing but  slight  effect  on  the  periodical  attacks.  In  many  cases 
of  ordinary  periodical  headache,  the  patients  say  that  in  the  milder 
forms,  the  drug  distinctly  lessens  the  severity  and  duration,  but  in 
the  severer  forms  it  is  without  effect,  even  when  sickness  is  absent. 
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In  cases  accompanied  by  severe  vomiting  and  retching,  croton- 
chloral  is  useless,  being  speedily  rejected. 

Croton-chloral,  I  have  found,  will  relieve  the  lighter  attacks  some 
delicate  and  nervous  women  experience  after  any  slight  fatigue  or 
excitement. 

In  the  continuous  sick  headache  just  described,  as  the  pain  grows 
better  so  the  cutaneous  tenderness  disappears.  It  seems  to  me 
that,  in  many  instances,  two  kinds  of  headache  co-exist,  one  some- 
times predominating,  sometimes  the  other.  One  appears  due  to 
affection  of  the  cutaneous  nerves,  and  is  generally  accompanied  by 
tenderness.  Patients  describe  the  other  as  a  ''stupid  headache," 
"a  feeling  of  bewilderment,"  " a  bewildering  headache."  After 
the  dispersion  of  the  first  form  by  croton -chloral  this  stupid  head- 
ache often  continues,  but  is  ordinarily  relievable  by  bromide  of 
potassium.  Indeed,  in  many  cases,  I  have  found  it  useful  to  com- 
bine these  remedies.  Bromide  of  potassium  itself  is  often  sufficient 
in  certain  sick  headaches;  for  instance,  if  the  other  symptoms 
point  to  the  use  of  this  drug,  as  when,  in  addition  to  the  bewilder- 
ing or  stupid  headache,  the  patient  complains  of  broken  sleep,  is 
harassed  with  disagreeable  or  frightful  dreams,  is  prone  to  be  very 
irritable  and  excitable,  and  feels  as  if  she  should  "  go  out  of  her 
mind."  Bromide  of  potassium,  too,  is  often  useful  where  the  con- 
tinuous or  almost  continuous  form  of  sick  headache  is  associated 
with,  and  is  probably  due  to,  uterine  derangement,  as  menor- 
rhagia.  The  drug's  efficacy  is  not  due  to  simply  checking  the 
loss  of  blood,  dnd  so  indirectly  improving  the  health,  for  it  mani- 
fests its  efficacy  before  the  occurrence  of  the  next  flooding.  In 
cases  like  this,  it  may  be  usefully  combined  with  cannabis  indica. 

I  have  already  referred  to  the  effect  of  croton-chloral  on  the 
shooting  pains  in  the  occipital  and  auricular  nerves,  but  I  wish 
again  to  revert  to  them,  because  they  appear  in  many  cases  to 
be  closely  allied  to  migraine,  being  often  induced  by  the  same 
circumstances.  Thus,  they  are  most  common  in  women,  especi- 
ally when  in  depressed  health  or  subject  to  worry.  Sometimes 
the  attacks  are  associated  with  nausea,  and  even  sickness.  The 
pains  occur  in  sharp  stabs  running  in  the  course  of  the  nerve,  and 
not  in  enduring  paroxysms.  Croton-chloral  in  such  cases  is  often 
very  useful,  although  it  may  fail  where  the  health  is  greatly  de- 
pressed, and  where  there  is  much  anaemia.  Sometimes  the  symp- 
toms indicate  the  employment  of  bromide  of  potassium. 

Liebreich,  who  recommended  croton-chloral  as  a  soporific,  and 
gives  as  much  as  sixty  grains  for  a  dose,  thinks  it  superior  to 
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hydrate  of  chloral,  since  whilst  it  produces  sleep  it  does  not  affect 
muscular  tone,  nor  interfere  with  the  circulation  or  respiration. 
He  thinks  it  applicable  in  cases  of  heart  disease.  Much  smaller 
doses  are  said  to  produce  sleep ;  thus,  Dr.  Yeo  states  that  some- 
times two  grains  will  suffice.  I  have  given  five  and  ten  grain 
doses  in  a  considerable  number  of  cases,  but  never  knew  either 
dose  to  produce  sleep,  or  even  drowsiness. 

Dr.  Yeo  recommends  croton-chloral  in  the  "distressing  night 
cough  of  phthisis. 

There  are  many  conflicting  statements  concerning  the  dose 
of  croton-chloral.  According  to  some  writers,  croton-chloral  is 
treated  as  a  powerful  and  dangerous  remedy,  requiring  to  be 
given  with  great  care;  but  this  is  certainly  erroneous.  Mr. 
Baker's  patients  obtained  relief  from  two  or  three  hourly  doses 
of  one  grain.  Dr.  Legg  administered  it  in  five,  ten,  and  twenty 
grain  doses.  I  have  usually  given  five  grains  every  two  or  three 
hours,  and  sometimes  hourly.  In  one  case — a  delicate  woman — 
I  gave  it  hourly  in  five  grain  doses  for  a  fortnight,  without  pro- 
ducing drowsiness  or  any  other  apparent  effect  beyond  its  influence 
over  pain.  Usually  five  grains  every  three  hours  is  sufficient, 
giving  freedom  from  pain  in  a  few  hours,  though  in  some  unusual 
cases  relief  may  not  be  obtained  for  two  or  three  days.  After 
discontinuing  the  drug  slight  pain  may  return,  but  it  yields  again 
to  the  medicine.  It  sometimes  promptly  relieves  toothache,  though 
not  uncommonly  it  fails ;  and  I  have  known  it  relieve  widespread 
neuralgia  of  the  fifth,  leaving  unaffected  the  accompanying  tooth- 
ache. Indeed,  I  have  known  toothache  to  come  on  during  the  use 
of  this  remedy  in  five  grain  doses  every  three  hours. 
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To  Dr.  Brunton  belongs  the  credit  of  first  using  this  remedy,  and 
the  rare  merit  of  inferring  correctly  its  therapeutic  effect  from  its 
physiological  action.  It  must  give  him  the  highest  satisfaction  to 
know  how  great  a  boon  his  scientific  insight  has  provided  for  the 
hitherto  almost  helpless  patients  under  the  anguish  of  angina 
pectoris. 

In  thirty  or  forty  seconds,  whether  inhaled,  subcutaneously  in- 
jected, or  swallowed,  it  flushes  the  face,  and  increases  the  heat 
and  perspiration  of  the  head,  face,  and  neck.     Sometimes  the  in- 
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creased  warmth  and  perspiration  affect  the  whole  surface;  or, 
while  the  rest  of  the  surface  glows,  the  hands  and  feet  may  become 
very  cold;  and  this  condition  of  the  extremities  may  last  many 
hours.  It  quickens  the  pulse  in  a  very  variable  degree,  some- 
times, as  Dr.  Talfourd  Jones  points  out,  doubling  its  pace.  Jones 
finds  that  this  augmented  pulse-beat  precedes  the  flushing  by  a 
few  seconds.  It  causes  the  heart  and  carotids  to  beat  strongly, 
and  the  head  to  feel  full  and  distended,  ''as  if  it  would  burst," 
or  "  as  if  the  whole  blood  were  rushing  to  the  head,"  and  some- 
times produces  slight  breathlessness  and  cough.  It  often  causes 
slight  giddiness,  mental  confusion,  and  a  dream-like  state.  When 
given  to  animals  in  a  deadly  dose,  the  breathing  becomes  quick ; 
there  is  great  weakness ;  loss  of  reflex  irritability,  and  death  en- 
sues from  arrest  of  respiration,  but  sensation  and  consciousness 
remain  unaffected. 

The  most  characteristic  effect  of  this  drug  is  its  influence  on  the 
vascular  system.  It  relaxes  the  whole  arterial  system,  greatly 
reducing  arterial  pressure.  The  reduction  of  arterial  pressure  is 
due  mainly  to  the  great  dilatation  of  the  arterioles,  and,  after 
large  doses,  to  depression  of  the  heart.  How  does  it  dilate  the 
arterioles  ?  It  will  dilate  the  arterioles  even  after  section  of  the 
cord  just  below  the  medulla  oblongata;  hence  it  has  been  con- 
cluded that  it  does  not  act  by  paralyzing  the  vaso-motor  centre, 
which  formerly  was  supposed  to  be  situated  between  the  calamus 
scriptorius  and  the  corpora  quadrigemina.  It  must,  therefore,  act 
either  on  the  vaso-motor  nerve  trunks,  or  on  the  muscular  coat 
of  the  arteries.  Some  have  concluded  that  it  affects  the  arteries. 
Brunton  believes  it  partially  paralyzes  the  sympathetic  ganglia  and 
their  motor  nerves. 

Early  experiments  seemed  to  show  that  the  vaso-motor  centre  is  situated  in  the 
medulla  oblongata.    Thus  : — 

1.  Irritation  of  the  region  just -indicated  induces  general  contraction  of  the 
arteries. 

2.  If  this  centre  is  destroyed,  the  arteries  remain  widely  dilated. 

3.  So  long  as  the  cord  is  undivided,  irritation  of  any  sensory  nerves  causes  con- 
traction of  the  arteries,  the  impression  being  conveyed  to  the  vaso-motor  centre, 
and  reflected  to  the  arteries ;  but  if  the  communication  between  the  vaso-motor 
centre  and  the  arteries  is  severed  by  section  of  the  cord  below  the  medulla  oblon- 
gata, then  irritation  of  a  sensory  nerve  no  longer  contracts  the  arteries. 

Recent  experiments  of  Niissbaum,  if  correct,  show  that  in  the  frog,  and  therefore 
probably  in  other  animals,  the  vaso-motor  centre  is  not  situated  solely  in  the 
medulla,  but  extends  the  whole  length  of  the  spinal  cord,  for  after  its  section 
below  the  medulla  oblongata,  time  being  allowed  for  the  animal  to  recover  from 
the  shock  of  the  operation,  irritation  of  a  sensory  nerve  will  cause  contraction  of 
the  arteries. 
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If  Niissbaum's  observations  are  confirxned,  they  would  seem  to 
show  that  nitrite  of  amyl  may  act  through  its  influence  on  the  vaso- 
motor centre. 

The  paralyzing  effect  on  the  arterial  system  is  well  shown  by  the 
sphygmographic  tracings,  the  flushing  of  the  face,  and  the  increase 
in  the  size  of  visible  arteries  like  the  temporal,  which  often  be- 
comes notably  large — sometimes,  indeed,  doubled  in  size,  and 
branches  previously  invisible,  become  plainly  apparent;  and  by 
the  interesting  fact  observed  by  Talfourd  Jones,  who,  while  cup- 
ping a  patient  over  the  loins,  and  finding  that  blood  would  not 
flow,  administered  nitrite  of  ^myl  by  inhalation,  when  the  cuts 
immediately  began  to  bleed  freely.  After  an  inhalation,  the  larger 
arteries  are  slower  in  recovering  their  normal  size  than  the  capil- 
laries, a  phenomenon  I  have  often  observed  in  the  temporal  artery, 
which  remains  enlarged  half  a  minute  or  longer  after  the  blush  has 
left  the  face. 

Dr.  Horatio  Wood  has  shown  that  the  loss  of  reflex  action  and 
of  voluntary  power  occurring  after  large  doses,  is  due  to  the  de- 
pressing action  of  the  drug  on  the  motor  tracts  of  the  cord,  and 
to  a  slight  extent  on  the  motor  nerves  and  on  the  muscles.  It 
appears  to  have  no  effect  on  the  sensory  tracts  of  the  cord,  nor  on 
its  co-ordinating  centres.  It  abolishes  reflex  action,  but  whether 
it  depresses  the  reflex  function  of  the  cord  is  uncertain,  as  it  may 
act  simply  on  the  motor  part  of  the  cord. 

The  inhalation  or  subcutaneous  injection  of  nitrite  of  amyl  pro- 
duces in  rabbits  sugar  in  the  urine,  with  a  considerable  increase 
in  the  quantity  of  urine.  It  has  been  experimentally  shown  that 
diabetes  is  produced  by  dividing  the  sympathetic  nerve  of  the  liver, 
and  thereby  causing  dilatation  of  the  hepatic  vessels,  so  increasing 
the  quantity  of  blood  passing  through  the  liver.  Probably  nitrite 
of  amyl  acts  by  its  influence  over  the  vaso-motor  nerves,  increasing 
the  quantity  of  blood  passing  through  the  liver. 

Dr.  Horatio  Wood  finds  that  nitrite  of  amyl  lowers  the  tem- 
perature by  checking  oxidation.  Dr.  H.  Wood  finds  that  the 
inhalation  of  nitrite  of  amyl  changes  both  arterial  and  venous 
blood  to  a  chocolate  colour,  due,  as  Dr.  Arthur  Gamgee  shows, 
to  the  formation  of  nitrite-oxyhaemoglobin,  and  that  by  this  means 
the  ozonizing  property  of  the  blood  and  hence  oxidation  of  the  tis- 
sues are  lessened.  It  has  been  sought  to  explain  all  the  effects  of 
nitrite  of  amyl  on  the  animal  economy  by  this  influence  on  the 
blood ;  but,  as  Dr.  H.  Wood  points  out,  this  cannot  be  an  ade- 
quate explanation,  for  nitrates  generally  affect  the  blood  in  the 
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same  way,  and  yet  do  not  produce  the  symptoms  following  the 
use  of  nitrite  of  amyl;  moreover,  the  withholding  oxygen  from 
the  system,  produces  symptoms  very  different  from  those  due  to 
this  drug. 

R.  Pick,   from  observations  on  himself  and  others,  finds  that 
after  inhaling  amyl,  if  the  eye  is  fixed  on  a  spot  on  a  blank  wall,    . 
the  spot  itself,  with  the  surrounding  surface,  appears  of  a  yellowish 
hue,  the  yellow  circle  being  encircled  by  a  violet  blue  halo,  with 
undulating  lines  at  the  edge. 

Dr.  Brunton  first  employed  nitrite  of  amyl  with  signal  success  in 
angina  pectoris,  and  found  it  more  eJTective  than  any  other  remedy 
he  had  tried  in  this  painful  and  dangerous  disease.  During  an 
attack,  his  patient  suffered  from  throbbing  of  the  heart  and  caro- 
tids as  high  as  the  ears,  with  severe  precordial  pain  extending  to 
the  right  arm,  though  the  usual  characteristic  "  sense  of  impending 
death"  was  absent.  The  pulse  was  slightly  quickened,  and  the 
sphygmographic  tracing  became  modified,  for,  as  Dr.  Brunton 
states,  "as  the  pain  increased,  the  curve  became  lower,  both 
the  ascent  and  descent  more  gradual,  and  dicrotism  disappeared. 
This  form  of  curve  clearly  indicates  that  the  arterial  tension  is 
much  increased,  and  can,  I  think,  be  due  only  to  contraction  of 
the  small  systemic  vessels."  The  increased  tension  first  led  Dr. 
Brunton  to  employ  nitrite  of  amyl.  in  the  case  in  question  he 
attributed  the  attack  to  spasmodic  contraction  of  some,  if  not  all, 
the  small  systemic  and  pulmonary  vessels,  a  state  of  arterial  ten- 
sion which  gave  way  to  the  nitrite  when  the  pain  disappeared.  In 
recurring  attacks,  the  patient  inhaled  the  nitrite  of  amyl,  and  al- 
ways obtained  instantaneous  relief. 

Dr.  Anstie  reports  the  marked  relief  of  a  well-marked  case  of 
angina  by  means  of  this  treatment.  ''The  first  sniff,"  he  says, 
"produced  after  an  interval  of  a  few  seconds  the  characteristic 
flushing  of  the  face,  and  sense  of  fulness  of  the  head;  the  heart 
gave  one  strong  beat,  and  then  he  passed  from  the  state  of  agony 
to  one  of  perfect  repose  and  peace,  and  at  his  usual  bedtime  slept 
naturally.  This  experience  has,  I  am  happy  to  say,  been  repeated 
on  several  occasions,  and  with  this  fortunate  result :  that  so  con- 
fident now  is  the  patient  of  being  able  to  cut  short  the  paroxysm, 
that  he  has  discarded  all  use  of  ether,  and  greatly  reduced  his 
allowance  of  stimulants."  Dr.  Talfourd  Jones  also  finds  nitrite  of 
amyl  very  efUcacious  in  angina.  Since  the  previous  editions  of 
this  work,  it  has  been  largely  used  in  angina  with  considerable 
success ;  indeed,  in  the  majority  of  cases,  no  other  remedy,  except 
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nitro- glycerine,  affords  so  much  relief.  As  might  be  expected,  it 
is  not  uniformly  successful.  I  have  never  known  it  fail  to  give 
some  relief,  though  sometimes  this  is  very  transient,  the  pain  re- 
turning as  soon  as  the  physiological  effect  of  the  drug  passes  away. 
Thus,  in  one  case,  due  as  we  discovered  after  death,  to  aneurism  of 
the  heart  immediately  below  the  aortic  valve,  an  inhalation  always 
arrested  the  pain,  but  after  a  few  seconds  or  minutes  it  returned, 
even  if  the  administration  were  several  times  repeated,  as  severely 
and  persistently  as  though  no  amyl  was  used.  In  another  case, 
whilst  it  always  arrested  the  paroxysm,  it  took  ten  minutes  to  give 
relief,  and  seemed  in  no  way  superior  to  a  full  dose  of  ether,  which 
the  patient  preferred,  as  the  amyl  produced  so  much  giddiness  and 
sensation  of  fulness  in  the  head.  In  five  other  cases,  however,  it 
proved  strikingly  successful.  In  one  desperate  case,  the  slightest 
exertion  brought  on  intense  pain,  but  armed  with  amy],  the  patient 
could  always  at  once  cut  short  the  attack,  so  that  now  he  can  walk 
several  miles,  though  during  his  journey  he  is  obliged  to  employ 
the  amyl  several  times.  It  has  appeared  to  me,  that  by  sum- 
marily checking  the  paroxysm,  the  attacks  come  on  less  fre- 
quently and  severely,  and  after  a  time,  require  much  smaller 
quantity  to  control  the  pain;  so  that  amyl  really  contributes  to 
the  prolonged  relief  of  these  unhappy  patients.  In  some  cases, 
the  nitrite  of  amyl  either  loses  its  effects,  or  the  severity  of  its 
attack  increases,  so  that  the  drug  must  be  taken  in  increasing 
quantities  and  at  shorter  intervals.  Two  of  my  patients  kept  the 
bottle  nearly  always  in  their  hands,  sniffing  the  drug  every  few 
minutes,  and  one  used  an  ounce  every  week  for  over  a  year. 

Dr.  Talfourd  Jones  found  it  remarkably  successful  in  very  severe 
attacks  of  asthma,  removing  the  dyspnoea  immediately  and  avert- 
ing its  return ;  others  too  have  found  it  very  useful.  In  my  hands 
it  has  not  proved  successful,  for  although  it  always  arrests  the 
paroxysm,  yet  on  cessation  of  the  physiological  effect,  the  dysp- 
noea has  returned.  Jones  found  it  beneficial  also  in  a  case  of 
cardiac  dyspnoea,  accompanied  by  extreme  anasarca,  due  to  a 
dilated  and  hypertrophied  heart. 

Dr.  Talfourd  Jones  advises  inhalation  of  the  nitrite  in  syncope, 
and  thinks  it  should  be  of  service  in  the  paroxysms  of  whooping- 
cough.  It  is  useful  in  neuralgia,  at  least  in  neuralgia  affecting  the 
fifth  nerve,  often  easing  the  pain  at  once,  and  a  single  administra- 
tion will  sometimes  avert  further  attacks ;  but  so  signal  a  result 
as  this  is  probably  very  exceptional.  Dr.  Richardson  finds  that 
nitrite  of  amyl  arrests  in  frogs  the  convulsions  due  to  strychnia. 
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In  this  way  he  has  saved  their  lives;  hence  in  strychnia  poisoning' 
and  tetanus  he  advises  a  trial  of  the  nitrite,  either  by  inhalation  or 
subcutaneous  injection. 

It  is  better  to  administer  the  amyl  by  inhalation,  for,  according 
to  Brunton,  it  will  not  answer  with  anything  like  the  same  cer- 
tainty when  given  by  the  stomach;  for,  in  the  striking  case  of 
angina  pectoris  just  cited,  he  gave  ten  minims  in  brandy  by  the 
stomach,  with  the  effect  of  staying  the  pain  for  only  a  short  time» 
but  a  single  inhalation  afforded  perfect  and  permanent  relief.  It 
should  be  borne  in  mind  that  it  affects  some  persons  much  more 
than  others ;  one  individual  being  able  to  inhale  five  or  ten  drops 
from  a  handkerchief,  or  to  breathe  the  fumes  from  the  bottle  held 
close  to  the  nose,  while  a  whiff  from  the  bottle  held  at  a  distance, 
will  affect  another  with  great  giddiness,  much  mental  confusion, 
and  general  weakness.  Jones  directs  five  or  ten  drops  poured  on 
a  handkerchief,  or  the  fumes  from  the  bottle  held  close  to  the  nose, 
to  be  inhaled  till  the  pulse  quickens;  but  this  dose  is  far  too  potent 
for  some  persons,  especially  feeble  and  sensitive  women,  who  in 
the  first  instance  should  inhale  a  much  weaker  dose.  As  Jones 
points  out,  patients  become  habituated  to  it,  so  that  after  a  while 
it  must  be  inhaled  several  times  before  it  affords  relief.  This 
habituation  is  well  exemplified  in  the  internal  administration  of 
the  remedy.    By  exposure,  it  gets  "flat,"  and  loses  its  efficacy. 

Nitrite  of  amyl  is  generally  considered  a  powerful  and  even 
dangerous  remedy,  requiring  to  be  watched  with  great  care,  and 
given  in  a  definite  quantity.  I  am  sure  it  is  not  nearly  so  danger- 
ous as  is  generally  imagined,  though  it  is  true  that  nervous  sensi- 
tive women  are  far  more  powerfully  affected  by  it  than  men.  No 
doubt  its  administration  at  first  should  be  conducted  by  a  doctor, 
in  order  to  ascertain  how  far  the  patient  is  susceptible  to  its  in- 
fluence, and  that  the  patient  may  learn  when  he  ought  to  discon- 
tinue the  inhalation,  but  after  one  or  two  trials,  patients  soon  learn 
how  to  administer  it  to  themselves.  I  have  now  five  patients  with 
angina  pectoris,  each  of  whom  carries  a  small  bottle  of  this  medi- 
cine, and  on  the  first  warning  of  an  attack,  whether  walking  or 
standing,  each  at  once  begins  to  sniff  at  the  bottle.  My  patients 
have  done  this  for  months,  and  one  for  just  a  year,  using  the  in- 
halation many  times  daily,  so  that  he  consumes  two  drachms  a 
fortnight  with  still  unfailing  relief.  Except  in  relieving  the  angina, 
the  amyl  seems  to  produce  no  other  effect  on  the  system. 

Dr.  Jones  recommends  a  trial  of  it  in  epilepsy.  To  an  epileptic 
patient,  who,  in  addition  to  severe  and  repeated  attacks,  suffered 
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from  much  mental  confusion,  and  was  haunted  many  times  a  day 
with  an  indescribable  dread  and  sensation  as  of  an  oncoming- fit, 
although  it  came  on  only  once  or  twice  a  week,  I  gave  three  drops 
thrice  daily,  and  an  additional  dose  on  the  earliest  warnings  of  a  fit, 
with  the  effect  of  diminishing  considerably  the  frequency  of  the  at- 
tacks, and  entirely  removing  the  harassing  sensations.  Dr.  Crichton 
Browne  has  lately  published  some  valuable  observations  on  the 
inhalation  of  nitrite  of  amyl  in  this  disease.  In  two  rabbits  made 
artificially  epileptic,  he  prevented  the  oncoming  of  the  convulsions 
which  otherwise  follow  the  application  of  the  electrodes  to  the  brain, 
by  making  them  inhale  nitrite  of  amyl.  He  likewise  arrested  epi- 
leptic attacks  on  the  occurrence  of  the  aura  before  the  onset  of 
the  fit,  and  has  even  cut  short  the  fit  after  its  commencement.  By 
the  same  means  he  has  rescued  several  patients  out  of  that  des- 
perate plight  called  status  epilepticus — a  condition  consisting  es- 
sentially of  a  succession  of  fits,  linked  together  by  intervening 
unconsciousness,  the  fits  recurring  with  increasing  frequency,  till 
at  last,  no  sooner  is  one  fit  ended,  nay,  before  it  has  finished, 
another  fit  begins. 

Amongst  other  successful  cases,  Dr.  Weir  Mitchell  reports  one, 
where  the  inhalation  was  used  immediately  the  aura  was  per- 
ceived, and  other  instances  where  the  spasms  lasted  for  hours, 
one  fit  following  another.  I  have  given  this  remedy  with  con- 
siderable success  to  epileptic  out-patients,  in  whom  the  attacks 
were  very  frequent.  In  some  it  has-  appeared  to  be  more  useful 
than  full  doses  (20  to  30  gr.)  of  bromide  of  potassium  thrice  daily; 
in  another  case,  whilst  it  decidedly  lessened  the  frequency  of  the 
attacks,  it  was  less  serviceable  than  bromide  of  potassium.  I  have 
given  it  in  two  to  five  minim  doses  suspended  in  mucilage,  every 
three  hours,  or  three  times  a  day,  without  inducing  any  unplea- 
sant effects,  not  even  in  some  cases  causing  flushing,  whilst  other 
patients  have  flushed  with  each  dose,  but  only  whilst  swallowing  it. 

The  patient  should  take  the  medicine  whilst  lying  down ;'  and  as 
some  patients,  especially  women,  are  very  readily  affected  by  the 
drug,  it  is  well  in  the  first  instance  to  give  it  in  smaller  doses ;  but 
until  the  remedy  is  pushed  to  two  and  in  some  cases  to  five  minims 
every  three  hours,  I  have  failed  to  obtain  conspicuous  results.  Dr. 
Crichton  Browne  maintains  that  epileptics  are  more  sensitive  than 
others  to  inhalation  of  amyl.  I  imagine  that  this  medicine  will  be 
found  useful  only  in  frequent  attacks,  and  that  it  is  not  available 
when  the  fits  come  at  comparatively  long  intervals,  as  three  weeks 
or  a  month. 
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Inhalation  of  nitrite  of  amyl  has  been  recommended  in  sick  head- 
ache, and  one  successful  case  is  reported  by  O.  Berger. 

Dr.  Clapham  recommends  the  inhalation  of  nitrite  of  amyl  to 
prevent  sea-sickness,  and  many  persons  have  confirmed  his  state- 
ments, and  amongst  others  my  friend  Mr.  G.  E.  Alford.  Nitrite 
of  amyl  was  very  useful  in  the  following  singular  case,  no  doubt 
allied  to  sea-sickness.  A  young  woman  could  not  travel  either 
by  coach  or  train  without  suffering  great  sickness  and  headache, 
leading  to  considerable  exhaustion,  these  symptoms  persisting 
many  hours  after  the  journey.  Half  a  minim  of  nitrite  of  amyl 
dissolved  in  twenty  minims  of  spirits,  and  a  drachm  of  water  taken 
hourly,  almost  entirely  prevents  these  symptoms. 

I  have  used  this  remedy  extensively  with  considerable  success  in 
cases  of  the  following  kind :  A  woman,  perhaps  from  the  sudden 
arrest  of  menstruation,  or  through  depraved  health,  or  nervous 
depression,  or,  more  frequently,  at  the  change  of  life,  suffers  from 
frequent  attacks  of  flushings  or  ''heats"  starting  from  various 
parts,  as  the  face,  epigastrium,  etc.,  thence  spreading  over  the 
greater  part  of  the  body.  The  face,  and  even  the  back  of  the 
hands,  are  often  deeply  reddened,  the  veins  of  the  hands  in  some 
cases  dilating  to  double  the  previous  size.  Although  .the  patient 
feels  deeply  flushed,  sometimes  the  skin  remains  natural.  The 
sensation  of  heat  may  be  so  urgent  that  the  patient  opens  her 
clothes,  or  removes  the  greater  part  of  the  bed  covering,  and  even 
throws  open  the  window  in  the  coldest  weather.  These  heats  may 
last  a- few  minutes  only,  or  an  hour  or  more,  and  may  be  repeated 
many  times  a  day.  They  are  generally  followed  by  perspiration, 
often  very  profuse,  at  other  times  the  skin  remains  dry ;.  the  attacks 
are  then  commonly  termed  "dry  heats."  The  "heats"  are  often 
accompanied  by  great  throbbing  throughout  the  whole  body,  and 
followed  by  much  prostration,  the  patient  seeming  scarcely  able 
to  rouse  herself.  After  the  heats  pass  away,  the  skin  sometimes 
becomes  cold  and  clammy,  and  may  turn  very  pale.  The  least 
exertion  or  excitement  may  bring  on  these  heats,  and  such  a 
patient  generally  complains  of  cold  feet,  and  sometimes  of  cold 
hands.  The  flushings  are  occasionally  peculiarly  and  abruptly 
limited,  reaching  to  the  thighs,  knees,  or  elbows,  and  while  all  the 
parts  above  these  feel  burning  hot,  the  parts  below  feel  icy  cold ; 
sleep,  too,  is  often  much  broken,  the  patient  waking  with  frequent 
starts,  and  in  the  morning  feeling  unrefreshed.  Sometimes  they 
occur  chiefly  at  night.  In  many  cases,  palpitation  or  "flutterings 
at  the  heart"  occur  on  the  slightest  excitement,  or  even  without 
apparent  cause. 
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Nitrite  of  amyl  will  prevent  or  greatly  lessen  these  flushings  or 
**  heats,"  and  av6rt  the  profuse  perspiration,  throbbing  of  vessels, 
and  great  prostration.  Sometimes  it  warms  the  feet  and  hands 
and  controls  the  fluttering  of  the  heart,  but  in  most  cases  it  leaves 
these  symptoms  unaffected,  and  for  their  cure  other  remedies,  as 
iron^  are  required.  Amyl  will  also  remove  the  giddiness,  con- 
fusion of  mind,  heaviness  in  the  head,  and  even  headache;  it 
generally  produces  calm  refreshing  sleep. 

When  the  flushings  and  perspiration  are  slight,  this  remedy  is 
scarcely  needed ;  moreover,  the  perspirations  are  generally  con- 
sidered vicarious  and  beneflcial  at  the  change  of  life.  These  symp- 
toms, in  many  cases,  form  only  a  minor  part  of  the  troubles  of  the 
patient,  who  may  complain  of  great  sinking  at  the  epigastrium,  or 
severe  pains  in  diflerent  parts  of  the  body,  and  other  suffering  in- 
cident to  this  period,  over  which  nitrite  of  amyl  has  little  if  any 
influence;  but  when  flushings  constitute  the  chief  part  of  the  patient's 
troubles,  this  medicine  is  most  serviceable. 

The  nitrite  of  amyl  in  ten  days  completely  cured  a  woman  who 
for  three  years  had  been  horribly  tormented  with  singular  attacks, 
repeated  several  times  daily,  of  severe  burning  sensation  over  the 
loins,  whence  a  glow  of  heat  spread  over  the  whole  body,  followed 
by  perspiration,  the  burning  sensation  being  so  unendurable  that 
she  was  constrained  to  open  the  window  at  night  even  in  the 
winter,  and  sometimes  to  rush  out  of  doors. 

For  the  symptoms  just  described,  I  have  generally  administered 
this  drug  by  the  stomach,  though  inhalation  answers  as  well.  In 
respect  of  dose  it  must  be  borne  in  mind  that,  like  glonoine  (nitro- 
glycerine), its  effects  vary  greatly  with  different  persons,  one,  two, 
or  even  three  minims  producing  in  some  only  flushings  of  the  face 
and  slight  giddiness,  while  with  others  even  a  drop  will  induce 
various  disagreeable  symptoms.  Thus  one  woman  immediately 
after  a  drop  dose  turned  deadly  pale,  felt  giddy,  and  then  became 
partially  unconscious,  remaining  so  for  ten  minutes.  In  another 
patient  the  same  dose  produced  a  sensation  as  if  "a  vapour  spread 
from  the  throat  through  her  head,''  and  rendered  her  quite  power- 
less for  one  or  two  seconds.  A  third  of  a  minim  dose  sometimes 
excites  great  nausea,  or  a  tickling  in  the  throat ;  and  one  delicate 
woman,  after  one-thirtieth  of  a  drop,  passed  for  a  few  minutes 
after  each  dose  into  a  trance-like  state,  everything  to  her  seeming 
unreal,  and  the  breathing  becoming  rather  panting.  The  author 
began  with  a  minim  dose,  but  was  obliged  to  reduce  this  quantity, 
and  he  ultimately  found  that,  for  the  most  part,  these  patients  can 
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bear  one-third  of  a  minim  without  any  disagreeable  symptoms,  but 
that  a  tenth,  nay,  even  a  thirtieth,  of  a  minim  will  in  some  patients 
counteract  the  flushing.  It  maybe  dissolved  in  rectified  spirit,  two 
minims  to  the  drachm,  and  of  this  the  dose  is  three  to  five  drops  on 
sugar  every  three  hours,  with  an  additional  dose  as  soon  as  the 
flush  begins.  Relief  generally  ensues  immediately,  but  sometimes 
not  till  the  medicine  has  been  taken  for  a  week.  As  the  patient 
grows  accustomed  to  the  remedy  the  dose  must  be  increased. 

It  is  interesting  to  observe  the  therapeutical  similarity  of  some  of  the  effects  of 
nitrite  of  amyl  to  those  of  bromide  of  potassium,  though  the  physiological  action 
of  these  drugs  is  different,  amyl  dilating,  whilst  bromides  are  generally  considered 
to  contract,  the  blood-vessels.  Amyl  depresses  the  motor  centre  of  the  cord,  but 
leaves  the  sensory  unimpaired.  Bromides  depress  the  reflex  and  sensory  parts  of 
the  cord,  leaving  the  motor  tract  unaffected.  Both  are  serviceable  in  many  of  the 
distressing  symptoms  occurring  at  the  menopause,  as  irritability,  depression  of 
spirits,  sleeplessness,  distressing  dreams,  heats,  flushings,  perspirations,  and  ex- 
haustion.  They  are  both  useful  in  epilepsy.  In  epilepsy,  the  starting  point  of  the 
attack  is  supposed  to  be  the  medulla ;  that  some  peripheral  irritation  acting  on 
this  part,  excites  spasm  of  the  glottis,  and  of  the  blood-vessels  of  the  brain,  pro- 
ducing partial  asphyxia  and  unconsciousness,  and  that  the  asphyxia  excites  the 
general  convulsion.  Bromides  depress  the  activity  of  the  cord  and  of  the  meduUa, 
so  that  the  peripheral  irritation  cannot  produce  these  effects.  Nitrite  of  amyl  is 
supposed  to  check  or  arrest  the  contraction  of  the  arterioles,  and  so  to  prevent  the 
unconsciousness,  but  this  would  not  explain  its  power  to  prevent  the  phenomena. 
It  is  difficult  to  imagine  that  the  influence  of  the  laryngeal  spasm  and  general 
convulsion  can  be  due  simply  to  the  depressing  action  of  the  nitrite  of  amyl  on  the 
motor  centres  of  the  cord,  as  these  are  affected  only  by  the  very  large  doses,  whilst 
the  inhalation  of  a  few  drops  will  stop  the  convulsions. 
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Dr.  Murrell,  whilst  working  with  nitro-glycerine,  was  struck  by 
the  similarity  of  its  action  with  nitrite  of  amyl,  and  this  led  him  to 
anticipate  that  nitro-glycerine  would  prove  useful  in  angina  pec- 
toris. He  tested  it  in  three  severe  cases  of  angina,  and  found  it  so 
successful  that  he  was  led  to  further  study  its  physiological  action, 
and  has  kindly  allowed  me  to  use  his  unpublished  investigations. 

Twenty  years  ago  Mr.  Field,  of  Brighton,  took  himself  two 
minims  of  a  one-per-cent.  solution.  In  three  minutes  he  experi- 
enced a  sensation  of  fulness  on  each  side  of  his  neck,  with  nausea, 
and  for  a  moment  or  two  some  mental  confusion.    He  heard  loud 
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rushing  noises  in  his  head,  and  felt  constriction  round  the  lower 
part  of  his  neck ;  his  forehead  became  bedewed  with  perspiration, 
and  he  yawned  frequently.  These  symptoms  passed  away  in 
about  half  an  hour,  but  were  followed  by  slight  headache,  dull 
heavy  pain  in  the  stomach,  with  a  sensation  of  sickness  without 
vomiting.  He  felt  for  some  hours  languid  and  disinclined  for 
mental  or  physical  exertion,  and  the  headache  lasted  till  next 
morning. 

Mr.  F.  A,  James,  of  University  College  Hospital,  also  tested  the 
dru^f  on  himself,  and  for  a  few  minutes  felt  as  if  intoxicated. 

Dr.  Murrell  has  made  a  large  number  of  observations  on  him- 
self and  on  other  persons  confirmatory  of  the  foregoing  statements. 
After  taking  one  or  two  minims  of  a  one-per-cent.  solution  he  feels 
painful  pulsation  over  the  whole  head,  the  pulsation  soon  affects 
the  entire  body,  and  is  so  severe  that  it  seems  to  shake  his  entire 
frame,  and  is  so  marked  that  it  visibly  jerks  a  pen  held  in  his  hand. 
The  pulsation  he  feels  to  his  fingers'  tips.  He  experiences  a  sen- 
sation of  fulness  over  his  whole  body.  Whilst  he  keeps  quiet  these 
symptoms  are  slight,  but  they  greatly  increase  on  movement,  and 
the  headache  is  intensified  on  stooping.  These  symptoms  last 
about  five  minutes,  to  be  followed  by  a  dull  aching  frontal  head- 
ache, with  languor,  depression,  and  inability  for  work.  He  never 
feels  sick,  has  no  mental  confusion  nor  giddiness.  His  sight  and 
hearing  are  not  affected  till  about  half  an  hour  after  taking  the 
drug,  but  he  feels  drowsy.  The  headache  lasts  till  next  day.  For 
many  years  I  have  employed  this  substance,  and  can  confirm  from 
my  own  experience  all  the  foregoing  statements. 

In  numerous  observations  Dr.  Murrell  finds  that  the  symptoms 
begin  in  about  two  to  three  minutes  after  swallowing  the  medicine, 
the  acute  symptoms  lasting  about  ten  minutes,  whilst  headache  and 
languor  persist  about  four  to  five  hours. 

Though  the  drug  causes  a  glow  on  the  face,  accompanied  by 
perspiration,  still  it  only  very  slightly  flushes  the  face,  in  this  re- 
spect differing  from  nitrite  of  amyl.  Sometimes  nitro-glycerine 
causes  very  free  perspiration. 

The  headache  is  at  first  throbbing,  and  felt  over  the  forehead, 
sometimes  on  the  top  of  the  head,  sometimes  at  the  back.  The 
continuous  pain  is  dull  and  aching.  Nausea  is  an  uncommon  symp- 
tom. 

It  increases  the  pulse  about  twenty  beats  per  minute.  The  acce- 
leration begins  in  about  five  minutes  and  continues  half  an  hour. 
The  pulse  becomes  full,  bounding,  large,  and  rather  soft,  but  never 
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intermittent  nor  irregular.    The  pulse,  indeed,  manifests  the  char- 
acters due  to  extreme  arterial  relaxation. 

Dr.  Murrell  has  made  one  hundred  and  fifty  sphygmographic 
tracings,  and  has  compared  the  action  of  this  drug  on  the  same 
person  many  times  with  nitrite  of  amyl,  and  finds  that  nitro-gly- 
cerine  gives  a  similar  tracing  to  nitrite  of  amyl.  The  amplitude  of 
the  trace  is  much  increased,  the  rise  and  fall  is  abrupt.  The  trace 
displays  marked  Bicrotism.  Dr.  Murrell  therefore  concludes,  that 
nitro-glycerine  causes  great  arterial  relaxation. 

The  effects  of  nitrite  of  amyl  come  on  sooner,  and  last  a  shorter 
time,  than  those  of  nitro-glycerine.  Thus,  the  effects  of  amyl  begin 
in  fifteen  seconds,  whilst  those  of  nitro-glycerine  are  delayed  for 
five  minutes.  This  difference  is  probably  due  to  the  great  volatility 
of  nitrite  of  amyl. 

Nitro-glycerine,  in  medicinal  doses,  does  not  affect  the  tempera- 
ture. 

The  susceptibility  to  this  drug  varies.  One  or  two  minims  of  the 
one-per-cent.  solution  affects  most  persons,  but  I  have  seen  even 
half  a  minim  greatly  affect  certain  patients,  and  to  such  an  extent 
that  they  could  not  continue  the  medicine. 

Dr.  Murrell  recommends  nitro-glycerine  in  angina  pectoris.  It 
is  certainly  equal,  if  not  superior,  to  nitrite  of  amyl.  In  many 
cases  it  is  certainly  superior.  I  have  seen  cases  where  the  relief 
from  amyl  was  very  transient,  but  much  more  persistent  from 
nitro-glycerine.  In  some  cases  amyl  succeeds  best,  in  others  nitro- 
glycerine. Nitro-glycerine  is  slower  in  relieving  pain,  but  its 
effects  are  often  more  prolonged.  They  should  be  administered 
differently.  Amyl  is  only  useful  when  given  during  a  paroxysm. 
.  Nitro-glycerine  may  be  given  at  stated  intervals,  say  every  two  or 
three  hours,  and  an  additional  dose  on  the  onset  of  a  paroxysm. 
The  regular  administration  greatly  lessens  the  frequency  of  the 
attacks.  Occasionally,  however,  it  produces  so  much  headache, 
that  patients  are  obliged  to  desist  from  its  use.  In  one  case  it  at 
first  afforded  much  relief,  but  afterwards,  each  dose  induced  a 
slight  paroxysm.  It  should  be  given  in  y^  min.  dose,  either  dis- 
solved in  water„or  made  into  tablets,  as  sold  by  Martindale.  One 
of  my  patients  took  a  hundred  of  these  tablets  a  day,  with  great 
benefit. 

Nitro-glycerine  is  recommended  in  sea-sickness. 

Dr.  Neale  has  seen  it  of  great  service  in  the  paroxysms  of 
asthma,  and  in  megraine.  Speaking  of  a  case  of  asthma,  he 
says,  "  the  tongue  of  the  patient  was  touched  with  the  stopper  of 
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a  bottle  containing  a  5  per  cent,  solution,  when  the  paroxysm  was 
so  severe  as  to  cause  consternation  to  all  around,  and  in  less  than  a 
minute  there  was  a  great  calm." 


CAMPHOR. 

At  the  temperature  of  the  body  camphor  is  solid,  but  it  slowly 
volatilizes,  even  at  a  lower  temperature.  But  little  soluble  in 
water,  it  freely  dissolves  in  oil  and  alcohol.  Camphor  destroys 
most  plants,  except  those  of  the  lowest  organizations,  as  the  fungus 
—commonly  called  mould.  It  is  said  to  be  poisonous  to  fleas, 
bugs,  spiders,  and  other  insects.  Camphor  excites  redness  and 
heat,  indeed  slight  inflammation,  in  the  unbroken  skin,  and,  of 
course,  irritates  more  powerfully  wounds  and  delicate  structures 
like  mucous  membranes,  and  may  produce  not  only  active  inflam- 
mation, but  even  sloughs  and  ulcers.  It  has  been  applied  to  stimu- 
late indolent  sores.  It  is  a  useful  addition  to  dusting  powders  to 
allay  the  heat,  tingling,  and  itching  of  eczema  and  intertrigo. 
Camphor  is  a  common  ingredient  of  tooth-powders,  and  is  used 
as  a  corrective  of  foul  breath. 

Camphorated  alcohol  has  been  recommended  as  a  remedy  for 
boils  at  their  earliest  stages,  applied  three  times  a  day  for  half  a 
minute,  afterwards  letting  the  skin  dry,  and  then  smearing  it  with 
camphorated  oil.  It  is  said  that  a  few  applications  will  usually 
disperse  the  coming  boil.  Inhaled,  or  taken  by  the  stomach,  cam- 
phor exerts  a  decided  influence  on  "cold  in  the  head."  Employed 
at  the  beginning  of  an  attack  (it  is  useless  after  the  first  stage), 
camphor  sometimes  arrests  an  ordinary  cold,  and,  failing  this,  it 
abates  its  violence,  obviating  or  diminishing  frontal  headache,  and 
restraining  the  sneezing  and  running  at  the  nose. 

Camphor  inhalations  are  sometimes  useful  in  that  troublesome 
and  chronic  complaint  characterized  by  seizures  of  incessant  sneez- 
ing, and  profuse  watery  running  at  the  eyes  and  nose,  the  patient 
remaining  well  in  the  intervals.  The  attacks  may  occur  daily^ 
beginning  early  in  the  morning,  and  may  last  for  a  few  minutes 
only,  or  persist  for  several  hours ;  and  they  may  occur  at  any  hour 
of  the  day,  recurring  several  times  daily.  Sometimes  several  days 
intervene  between  the  attacks,  which  may  last  twenty-four  hours, 
or  even  longer.  They  are  generally  accompanied  by  severe  frontal 
headache,  and  in  some  instances  an  itching  of  a  point  inside  the 
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nose  denotes  the  imminence  of  an  attack.    This  affection  lasts  for 
years. 

In  catarrh,  and  in  this  unnamed  affection,  the  patient  should 
either  sniff  up  finely-powdered  camphor,  or  inhale  by  the  nose 
some  of  the  alcoholic  solution  poured  on  a  handkerchief,  or  into 
boiling  water;  but  when  boiling  water  is  used,  it  is  needful  to  pro- 
tect the  eyes  from  the  camphor  vapour,  to  obviate  smarting  and 
inflammation.  At  the  same  time  he  should  take  four  to  six  drops 
of  the  alcoholic  solution  of  camphor  every  fifteen  minutes  for  the 
first  hour,  and  hourly  afterwards. 

For  drowsiness  or  headache  occurring  at  the  change  of  life,  or 
from  perverted  action  of  the  uterus,  Dr.  Tilt  orders  eau  de  Cologne 
saturated  with  camphor  to  be  rubbed  into  the  head. 

Camphor  excites  in  the  mouth  and  stomach  a  sensation  of  cold- 
ness, followed  soon  by  a  sensation  of  warmth.  Large  doses  excite 
epigastric  pain,  nausea,  and  vomiting.  After  death  from  poisonous 
doses,  the  stomach  and  intestines  are  reddened,  and  sometimes 
even  ulcerated,  the  amount  of  mischief  depending  on  the  mode  of 
taking  the  camphor,  which,  if  swallowed  in  solution,  quickly  passes 
into  the  blood,  the  stomach  being  but  little  affected;  but  if  swal- 
lowed in  the  solid  form,  owing  to  its  high  melting  point,  it  remains 
long  enough  in  the  stomach  to  excite  severe  inflammation,  and 
most  of  it  escapes  undissolved  with  the  motions. 

Few,  if  any,  remedies  are  comparable  to  camphor  in  summer 
diarrhoea  and  cholera.  Its  benign  influence  in  cholera  is  most 
conspicuous ;  for  it  generally  checks  the  vomiting  and  diarrhoea 
immediately,  prevents  cramp,  and  restores  warmth  to  the  extremi- 
ties. It  must  be  given  at  the  very  commencement,  and  repeated 
frequently,  otherwise  it  is  useless.  Four  to  six  drops  of  strong 
spirits  of  camphor  must  be  given  every  ten  minutes  till  the  symp- 
toms abate,  and  hourly  afterwards.  It  is  a  good  plan  to  mix  it 
with  a  little  brandy,  but  it  acts  admirably  alone. 

Dr.  George  Bird  employs  spirits  of  camphor  with  good  results 
in  the  acute  diarrhoea  of  infants.  He  administers  it  in  milk.  Cam- 
ghor  generally  restrains  the  diarrhoea  excited  by  the  effluvia  of 
drains.  Some  persons,  especially  women,  on  exposure  to  cold, 
suffer  from  diarrhoea,  accompanied  with  severe  cutting  pains. 
Standing  on  cold  objects  is  especially  liable  to  excite  this  diar- 
rhoea. The  pain  may  be  very  severe,  continuing  till  the  bowels 
have  acted  three  or  four  times.  Camphor  generally  relieves  the 
pain,  and  restrains  this  diarrhoea. 

Camphor  readily  passes  into  the  blood,  and  manifests  itself  there. 
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and  in  most  of  the  organs  of  the  body,  by  its  odour.  Its  influence 
on  the  blood  is  unknown.  Its  influence  on  the  heart  appears  to  be 
capricious.  Large  doses  often  slacken,  sometimes  quicken,  and 
generally  weaken,  the  pulse.  Moderate  doses,  it  is  said,  quicken 
and  strengthen  the  pulse.  Large  doses  sometimes  disturb  the 
brain,  causing  at  first  increased  activity,  with  a  rapid  flow  of 
pleasant  ideas ;  but  subsequently,  and  in  some  cases  even  at  flrst, 
camphor  produces  great  faintness,  giddiness,  noises  in  the  ears, 
much  delirium,  and  even  convulsions,  with  coldness  of  the  surface, 
shrunk  features,  and  clamminess  of  the  skin.  Large  doses  often 
induce  some  smarting  and  pain  of  the  urinary  organs,  with  urgent 
desire  to  pass  water. 

It  is  mainly  given  in  adynamic  fevers,  and,  according  to  Graves 
and  others,  it  is  a  very  valuable  remedy.  It  is  said  to  strengthen, 
while  reducing  the  frequency  of  the  pulse,  to  moisten  the  skin,  and 
check  the  delirium,  especially  when  of  a  low  and  muttering  charac- 
ter. To  control  delirium,  it  must  be  given  to  the  extent  of  twenty 
grains,  or  more,  every  two  or  three  hours,  and  its  effects  must  be 
watched.  Some  practical  authorities,  however,  deny  the  efficacy 
of  camphor  in  fever  delirium. 

It  has  also  been  recommended  in  melancholia,  in  spasmodic 
affections,  in  nervous  palpitation,  and  in  hiccup. 

It  is  reputed,  on  high  authority,  that  considerable  doses  of  cam- 
phor will  control  inordinate  sexual  desire.  It  is  said  to  relieve 
strangury.    Drachm  doses  of  the  spirit  will  relieve  chordee. 

Camphor  is  eliminated  by  the  breath,  probably  with  the  perspir- 
ation, and  a  small  proportion  with  the  urine.  The  irritation  it 
produces  in  the  urinary  mucous  membrane,  and  the  small  amount 
of  camphor  separated  by  the  urine,  has  led  to  the  assumption  that 
some  of  the  products  of  its  decomposition  in  the  body  escape  with 
that  secretion,  and,  in  their  passage,  irritate  the  mucous  mem- 
brane ;  but  on  this  point  nothing  definite  is  known,  and  at  present 
there  is  no  proof  that  camphor  is  consumed  in  the  body. 


TURPENTINE. 

Turpentine  applied  to  the  skin  excites  a  sensation  of  warmth  with 
some  redness;  and,  if  the  application  is  sustained,  blistering  takes 
place.  It  is  in  common  use  as  a  rubefacient  and  counter-irritant. 
Over  a  flannel  wrung  out  in  hot  water,  some  turpentine  or  turpen- 
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tine  liniment  may  be  sprinkled,  and  applied  till  it  produces  redness, 
tingling,  and  smarting.  It  is  well  to  bear  in  mind  that,  as  the 
smarting  arising  from  the  application  of  a  turpentine  stupe  goes  on 
augmenting  for  some  time  after  its  removal,  it  should  be  kept  on 
no  longer  than  just  sufficient  to  excite  a  moderate  degree  of  pain. 
An  equal  quantity  of  yolk  of  egg  and  turpentine  is  a  useful  form, 
to  be  dabbed  on  the  skin  with  a  piece  of  sponge.  Turpentine 
stupes  may  be  employed  as  a  rubefacient  for  the  same  purposes  as 
a  mustard  poultice. 

Turpentine  in  the  stomach  excites  a  sensation  of  warmth,  and 
large  doses  sometimes  produce  nausea  and  vomiting.  It  gene- 
rally, but  not  invariably,  acts  as  a  purgative ;  and  if,  after  large 
doses,  purgation  does  not  take  place,  serious  symptoms  sometimes 
arise  from  the  absorption  of  the  turpentine,  and  from  its  action  on 
the  organs  at  a  distance  from  the  intestinal  canal.  Thus,  when 
administered  in  considerable  doses,  it  is  desirable  to  give,  either 
simultaneously  or  soon  afterwards,  some  more  active  and  certain 
purgative,  as  castor-oil.  Even  after  large  doses  the  stomach  and 
intestines  of  animals  have  been  found  free  from  inflammation. 

This  drug  is  successful  as  a  tape-worm  poison,  but  it  has  now 
given  place  to  milder  and  more  efficient  remedies. 

Turpentine  injected  into  the  rectum  will  destroy  thread-worms, 
but  many  other  substances  are  just  as  effective  vermicides. 

In  staying  haemorrhage  from  the  stomach,  arising  from  chronic 
ulcer,  or  other  causes,  from  the  intestines  in  typhoid,  etc.,  few 
remedies  are  more  successful  than  turpentine  given  in  small  doses 
of  Ave  to  ten  drops,  very  frequently  repeated.  Later  on  we  shall 
speak  of  the  use  of  turpentine  in  controlling  haemorrhages  from 
other  organs. 

Turpentine  proves  useful  in  certain  states  of  typhoid  fever,  prob- 
ably from  its  direct  action  on  the  intestinal  mucous  coat.  Thus, 
Dr.  Wood  has  drawn  attention  to  its  value  in  ten-minim  doses, 
repeated  every  two  hours,  when  the  tongue  parts  with  its  fur  in 
flakes,  and  instead  of  becoming,  and  remaining  moist,  looks  dry 
and  glazed,  a  condition  usually  observed  towards  the  end  of  the 
disease,  and  accompanied  always  by  an  increase  of  the  tympanites, 
and  an  aggravation  of  the  other  symptoms.  In  ''the  course  of 
twenty-four,  or  at  most  forty-eight  hours,  some  amelioration  of  the 
symptoms  may  be  observed.  The  tongue  becomes  gradually 
moister,  and  covers  itself  with  a  whitish  fur ;  the  tympanitic  dis- 
tension ceases  to  augpnent,  and  after  a  time  diminishes ;  the  pulse 
becomes  less  frequent,  and  the  skin  less  dry  and  harsh,  and  the 
patient  enters  slowly  but  regularly  into  convalescence,  often  with- 
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out  any  other  remedy.  As  the  case  improves,  the  quantity  of  the 
oil  should  be  diminished,  but  care  should  be  taken  not  to  omit  it 
too  hastily."  Dr.  Wood  further  says,  "I  will  repeat^  that  oil  of 
turpentine  may  be  used,  with  great  hope  of  benefit,  in  any  case  of 
enteric  fever  in  the  advanced  stage,  with  a  dry  tongue." 

Dr.  Graves  employed  it  in  the  same  disease,  in  drachm  doses 
every  six  hours  in  extreme  tympanites,  and  he  pointed  out  that  the 
remedy  is  of  no  use  if,  before  and  during  the  production  of  flatulent 
distension  there  is  diarrhoea,  when  acetate  of  lead  is  invaluable. 
With  the  tympanites,  there  is  very  often  much  prostration,  with 
muscular  trembling,  and  picking  of  the  bed-clothes,  and  low  mut- 
tering delirium — symptoms  all,  according  to  Graves,  benefited  in 
many  cases  by  the  use  of  turpentine. 

Turpentine  passes  readily  into  the  blood,  and  may  be  detected  in 
the  breath  and  sweat,  and  in  an  altered  state  in  the  urine,  giving 
to  this  excretion  an  odour  of  violets,  or  of  mignonette. 

In  large  quantities,  and  especially  if  it  fail  to  purge,  and  thus 
escape  promptly  by  the  rectum,  turpentine  produces  in  most  per- 
sons some  excitement,  with  giddiness,  confusion  of  sight,  quickened 
pulse,  and,  in  extreme  cases,  insensibility,  with  dilated  pupils.  In 
many  instances  it  produces  bloody  and  scanty  urine ;  or,  indeed,  it 
may  suppress  this  secretion ;  occasionally  it  excites  pain  along  the 
urinary  tract,  with  frequent  and  painful  micturition. 

As  we  have  said,  it  is  very  efficacious  in  bleeding  from  the  vari- 
ous organs  of  the  body,  as  the  lungs,  nose,  uterus,  kidneys,  and 
bladder.  A  drachm  should  be  given  every  three  hours;  a  dose 
which  sometimes  causes  sickness,  diarrhoea,  and  even  blood  in  the 
urine ;  but  on  discontinuing  the  drug,  the  blood  soon  disappears. 
Given  to  check  bleeding  from  the  kidneys,  as  in  Bright's  disease,  it 
must  be  administered  in  very  small  quantities.  It  is  also  reputed 
to  possess  the  power  of  checking  bleeding  in  the  haemorrhagic 
diathesis,  and  to  be  useful  in  purpura. 

Puerperal  fever  has  been  treated  with  large  doses  of  this  medi- 
cine, but  authorities  are  divided  as  to  its  usefulness. 

According  to  some  authorities,  it  has  been  employed  with  great 
success  in  sciatica,  in  half-ounce  doses,  given  for  four  or  eight  suc- 
cessive nights,  when,  if  it  fail  to  give  relief,  it  may  be  pronounced 
useless  in  that  particular  case. 

Dr.  George  Bird  finds  that  in  20-drop  doses,  thrice  daily,  it  is 
markedly  serviceable  in  lumbago. 

Spirits  of  turpentine,  in  half-drachm  doses,  several  times  daily, 
is  very  useful  in  non-speciflc  choroiditis. 
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It  is  asserted  that  turpentine  is  an  antidote  to  phosphorus,  and 
Dr.  Letheby  says  that  at  a  lucifer-match  factory  at  Stafford,  the 
workmen  prevent  necrosis  of  the  jaw  by  wearing  near  their  breast 
a  small  open  vessel  containing  turpentine. 

The  experiments  of  Personne  on  fifteen  dogs  support  this  view. 
To  five  dogs  he  gave  phosphorus  alone,  and  they  all  died.  To  five 
others,  an  hour  or  two  after  the  phosphorus,  he  gave  turpentine, 
and  only  one  died.  To  five  others  he  gave  turpentine  immediately 
after  the  phosphorus,  and  only  one  dog  died.  These  experiments, 
however,  are  not  so  satisfactory  as  they  easily  might  have  been,  as 
he  does  not  appear  to  have  given  an  identical  dose  of  phosphorus 
in  all  his  experiments.  Personne  thinks  that  phosphorus  produces 
asphyxia  by  becoming  oxidized,  and  abstracting  oxygen  from  the 
blood.  Pyrogallic  acid  absorbs  oxygen  from  the  blood,  and  Per- 
sonne asserts  that  it  produces  the  same  symptoms  and  post-mortem 
appearances  in  dogs  as  phosphorus.  He  thinks  that  turpentine 
prevents  the  oxidation  of  phosphorus,  so  that  it  is  eliminated  un- 
changed without  inflicting  injury  on  the  body. 

Kohler  confirms  Person  ne's  statement  of  the  antidotal  power  of 
turpentine,  but  controverts  his  explanation  of  its  action.  He  gave 
to  twenty-five  animals  from  0006  to  009  grms.  of  phosphorus,  and 
4*5  grms.  of  turpentine,  and  on  killing  the  animals,  the  tissues 
showed  no  fatty  degeneration,  or  other  signs  of  phosphorus  poison- 
ing. Kohler  says  that  a  compound  of  phosphorus  and  turpentine 
is  formed,  which  is  eliminated  through  the  kidneys,  giving  to  the 
urine  a  smell  like  opodeldoc,  and  not  of  violets. 

Some  experimenters  deny  the  antidotal  virtue  of  turpentine. 
These  contradictory  statements  are  now  reconciled  by  the  obser- 
vations of  Jonas,  who  finds  that  pure  turpentine  has  no  effect  on 
phosphorus,  whilst  French  turpentine  forms  a  spermaceti  crystal- 
line mass — turpentine-phosphoric  acid,  which  is  said  to  be  harmless 
and  to  be  eliminated  by  the  kidneys  unchanged.  Experiments  with 
the  different  kinds  of  turpentine  as  antidotes  to  phosphorus  confirm 
these  conclusions. 

Turpentine  is  reputed  to  be  diuretic,  and  is  sometimes  admin- 
istered in  small  doses  with  this  intent  in  Bright's  disease. 

It  has  been  used  in  chronic  cystitis,  in  gonorrhoea,  and  in  gleet. 

It  has  been  given,  with  apparent  advantage,  in  biliary  colic. 
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Group  containing': — 

NUTMEGS.  OIL  OF  PEPPERMINT. 

CLOVES.  OIL  OF  SPEARMINT. 

CANELLA  BARK.  OIL  OF  RUE. 

CINNAMON  BARK.  OIL  OF  LEMONS. 

CAJEPUT  OIL.  CUBEBS. 

OIL  OF  ANISE.  BUCHU  LEAVES. 

FENNEL  FRUIT.  BALSAM  OF  TOLU. 

CARAWAY  FRUIT.  BALSAM  OF  PERU. 

CORIANDER  FRUIT.  COPAIBA. 

DILL  FRUIT.  MEZEREON. 

ELDER  FLOWERS.  SASSAFRAS. 

LAVENDER  OIL.  STORAX. 

OIL  OF  ROSEMARY.  JUNIPER. 
OIL  OF  SANDAL  WOOD.        BENZOIN,  Etc. 

This  group  consists  of  volatile  oils,  or  substances  containing  vola- 
tile oils.  Some  of  the  members  containing  a  bitter  constituent  are 
tonics. 

The  ethereal  oils  penetrate  the  cuticle,  and  excite  slight  inflam- 
mation. Some  are  employed  as  rubefacients  to  rheumatic  and 
gouty  joints,  to  the  face  in  toothache,  etc.  Dr.  Alfred  Wright,  of 
Finchley,  says  that  in  China  he  learned  from  the  natives  the  prac- 
tice of  painting  oil  of  peppermint  on  the  face  in  facial  neuralgia. 
He  uses  it  also  for  gout,  the  relief  it  gives  in  both  instances 
being  almost  instantaneous. 

There  is  a  German  quack  anti- neuralgic  liniment  which  consists 
chiefly  of  oil  of  peppermint.  Balsam  of  Peru  is  a  useful  adjunct 
to  ointments  for  broken  chilblains.  Dr.  Robertson,  of  Chelten- 
ham, strongly  recommends  the  local  application  of  cajeput  oil  for 
chilblains,  stating  that  sometimes  one  application  will  elTect  a  cure. 
Dr.  Copland,  in  his  Dictionary,  states  that  in  the  form  of  ointment, 
for  which  he  gives  a  formula,  it  stimulates  the  growth  of  the  hair. 

All  the  essential  oils  destroy  lice,  whether  situated  on  the  head, 
trunk,  or  pubis ;  but  in  "  louse  disease"  oil  of  rosemary  and  pow- 
dered pyrethrum  are  generally  preferred. 

Many  excellent  authorities  extol  storax  and  Peruvian  balsam  in 
itch.  The  following  preparations  are  very  useful : — Storax,  an 
ounce ;  olive  oil,  two  drachms.  Or,  rectified  spirit,  two  drachms ; 
storax,  an  ounce ;  olive  oil  a  drachm ;  the  first  two  ingredients  are 
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mixed,  and  the  olive  oil  added  to  them.  The  whole  body,  except 
the  head,  is  carefully  rubbed  with  either  compound.  One  applica- 
tion, it  is  said,  kills  the  insects ;  but,  to  avoid  the  risk  of  failure,  it 
is  better  to  repeat  the  application  in  twelve  or  twenty-four  hours. 
These  applications  cause  no  irritation  of  the  skin,  and  they  possess 
the  additional  advantage  of  an  agreeable  odour.  Although  not 
necessary  to  the  success  of  this  treatment,  yet  for  the  sake  of  cleanli- 
ness, a  wai^  bath  should  be  given  before  and  after  the  inunctions. 

Dr.  McCall  Anderson  praises  storax  highly,  asserting  that  it  is 
as  efficacious  as  sulphur,  while  unlike  sulphur,  instead  of  irritating 
it  soothes  the  skin. 

Compound  tincture  of  benzoin  painted  on  the  skin,  or  mixed  with 
water,  sometimes  allays  itching  from  urticaria,  eczema,  etc.  Ben- 
zoic acid  dissolved  in  spirits  of  eau  de  Cologne  is  also  very  useful 
in  urticaria;  a  drachm  added  to  boiling  water,  and  used  as  an  in- 
halation night  and  morning,  is  often  useful  in  bronchitis  and  even 
in  chronic  phthisis — easing  cough  and  lessening  expectoration. 

Terebine  is  a  useful  inhalent;  ten  minims  should  be  used  in 
boiling  water,  or  dropped  on  a  handkerchief  and  placed  near  or 
over  the  mouth. 

The  members  of  this  group  have  a  warm,  and  many  of  them  an 
agreeable  taste.  Oil  of  peppermint,  orange-flower  water,  oil  of 
cinnamon,  oil  of  lemons,  are  used  to  conceal  the  flavour  of  disagree- 
able medicines. 

These  oils  excite  a  sensation  of  warmth  in  the  stomach ;  some  of 
them  being  used  to  increase  appetite  and  digestion.  In  large 
doses  they  excite  slight  inflammation  of  the  stomach  and  intestines. 
Many  of  them,  as  oil  of  cloves,  oil  of  cinnamon,  oil  of  anise,  oil  of 
fennel,  oil  of  coriander,  oil  of  caraway,  oil  of  peppermint,  are  em- 
ployed to  prevent  the  griping  pains  of  purgative  medicines. 

Some,  as  cloves  and  cinnamon,  are  useful  in  diarrhcea  as  adjuncts 
to  astringents.  Their  stimulant  action  on  the  muscular  coat  of  the 
stomach  and  intestines  removes  colic  and  expels  wind;  oil  of 
cajeput  especially,  and  oil  of  cloves,  are  generally  preferred  in 
flatulence.  Spirits  of  horseradish,  in  half-drachm  to  drachm 
doses,  is  highly  approved  in  flatulence.  Cajeput  oil  is  said  to  re- 
lieve the  pain  of  dysmenorrhcea. 

These  oils  probably  pass  readily  into  the  blood,  and  for  the  most 
part  act  like  turpentine.  Many  of  them  are  employed  as  antispas- 
modics, but  they  are  inferior  in  this  respect  to  chloroform  and 
ether.  Whether  they  undergo  any  changes  in  the  blood  is  at  pre- 
sent unknown. 
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Balsam  of  Tolu,  and  balsam  of  Peru,  and  copaiba,  are  given  in 
chronic  bronchitis  with  a  copious  secretion  of  pus. 

Mezereon  and  sassafras  are  reputed  to  be  useful  in  syphilis  and 
chronic  rheumatism. 

Lavender,  rosemary,  rue,  cinnamon,  and  some  other  members  of 
this  group,  are  given  as  stimulants  to  nervous  and  hysterical  per- 
sons aflfected  with  depression  of  spirits  and  other  symptoms ;  but 
they  soon  lose  their  effect,  unless  given  in  increased  doses.  Drachm 
doses  of  oil  of  cinnamon,  given  several  times  daily,  is  strongly  re- 
commended in  monorrhagia  and  flooding. 

Senator  finds  benzoic  acid,  150  to  180  grains  daily,  useful  in 
acute  rheumatism,  though  inferior  to  salicylic  acid. 

These  oils,  and  the  resins  derived  from  them,  escape  from  the 
body  in  part  with  the  breath  and  perspiration,  but  chiefly  with  the 
urine,  and  in  their  passage  along  the  urinary  tract  they  stimulate 
or  irritate  its  mucous  membrane.  Copaiba  sometimes  causes 
bloody  urine  with  strangury  and  pain  in  the  bladder. 

Copaiba,  cubebs,  and  especially  buchu,  are  commonly  used  in 
chronic  inflammation  of  the  bladder  and  urethra. 

Half  drachm  or  drachm  doses  of  tincture  of  cubebs  in  half  a 
tumbler  of  linseed  tea  thrice  daily  are  very  useful  in  coughs  due  to 
chronic  catarrh,  or  those  following  influenza,  or  a  simple  acute 
catarrh,  or  occurring  in  emphysematous  patients.  It  often  cures 
the  cough  "like  a  charm." 

Copaiba  and  cubebs  are  used  in  gonorrhoea  and  gleet,  and 
cubebs  often  succeeds  when  copaiba  fails.  Copaiba  benefits,  it  is 
said,  the  chronic,  but  aggravates  the  acute,  stages  of  gonorrhoea ; 
while  cubebs,  which  must  be  given  in  large  doses,  is  considered 
only  useful  at  the  commencement  of  attack.  Copaiba,  however, 
often  promptly  relieves  an  acute  attack.  Emulsified  copaiba,  has 
been  used,  especially  for  women,  as  an  injection  for  gonorrhoea. 

Balsam  of  copaiba,  in  ten  to  fifteen  minim  doses,  sometimes  acts 
as  a  powerful  diuretic,  and  Dr.  Wilks,  who  has  used  it  with  much 
success,  finds  that  the  diuretic  properties  reside  in  the  resin.  Co- 
paiba has  been  found  very  useful  in  some  cases  of  ascites,  entirely 
removing  the  abdominal  dropsy,  and  in  Bright's  disease.  I  have  in 
many  cases  used  the  resin  in  ten  to  fifteen  grain  doses  often  with 
great  effect;  I  have  seen  it  answer  in  cardiac  dropsy  and  in 
ascites,  where  the  kidneys  where  healthy ;  also  in  ascites  where 
there  was  fatty  degeneration  of  the  kidneys;  and  in  Bright's 
disease,  where  the  kidneys  seemed  the  seat  of  fibroid  change 
and  fatty  degeneration,  being  much  contracted,   granular,  red. 
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firm,  the  cortex  much  contracted,  with  numerous  small  opaque 
buff-coloured  spots.  I  have  also  seen  it  remove,  speedily  and 
entirely,  extensive  dropsy,  due  probably  to  pale  fatty  kidney. 
I  have  also  known  the  resin  benefit  the  chronic  diseases  left  by  an 
attack  of  acute  Bright's  disease,  and  prevail  over  a  case  of  cardiac 
dropsy,  with  a  small  amount  of  albumen  in  the  urine,  and  with 
signs  of  general  decay.  Yet  in  cases  which  appear  exactly  similar 
I  have  known  it  to  fail  entirely,  leading  me  to  think  that  success 
or  failure  depends  less  on  the  nature  of  the  disease  than  on  some 
individual  peculiarity.  In  some  cases  copaiba  causes  bloody  urine, 
in  others  I  have  seen  a  large  amount  of  blood  in  the  urine  quickly 
disappear  under  the  influence  of  copaiba  resin. 

Copaiba  occasionally  produces  a  rash,  sometimes  like  urticaria, 
sometimes  very  closely  simulating  the  papules  of  measles,  but 
there  is  no  fever  with  copaiba-rash.  If  the  medicine  is  continued, 
the  papules  last  many  days.  The  rash  does  not  begin  on  the  face, 
then  spreading  downwards  over  the  body,  but  is  patchy,  and  shows 
a  preference  for  the  neighbourhood  of  joints.  In  doubtful  cases, 
where  patients  deny  that  they  have  taken  copaiba,  it  may  be  de- 
tected in  the  urine  by  the  smell,  and  with  still  greater  certainty  by 
chemical  reagents ;  for,  if  copaiba  is  present,  nitric  acid  makes  the 
urine  turbid,  which  heat  dispels.  Copaiba  may  also  be  extracted 
from  the  urine  by  shaking  it  up  with  ether. 

Oil  of  sandal- wood,  in  doses  of  fifteen  minims  three  times  a  day, 
is  useful  in  acute  and  chronic  gonorrhoea. 

Probably  most  of  these  ethereal  oils  escape  from  the  body  with 
the  urine;  but,  from  Weikart's  experiments,  quoted  by  Parkes, 
this  does  not  appear  to  be  the  case  with  copaiba,  the  volatile  oil 
being  destroyed  in  the  body,  and  only  its  resinous  acid  appearing 
in  the  urine. 

Many  persons  highly  esteem  juniper  as  a  diuretic  in  scarlatinal 
dropsy. 

Many  of  these  oils  may  be  prescribed  in  capsules. 


VALERIAN.     VALERIANATE  OF  ZINC.      VALERIANATE 
OF  QUINIA.      VALERIANATE  OF  AMMONIA. 

Like  turpentine  and  the  volatie  oils,  valerian  produces  a  sensation 
of  warmth  in  the  stomach,  a  quickened  pulse,  some  mental  excite- 
ment, and,  after  a  large  dose,  even  delirium. 
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Neligan  considers  valerian  a  powerful  anthelmintic,  and  espe- 
cially recommends  it  when  the  worms  excite  convulsions. 

Valerianate  of  zinc  is  very  useful  for  those  numerous,  distressing, 
and  changeable  symptoms  included  under  hysteria,  generally  oc- 
curring in  women  at  the  menopause.  Thus  it  sometimes  will  re- 
move "flushings  of  the  face,"  "hot  and  cold  perspirations," 
restlessness,  nervousness,  depression  of  spirits,  sensation  of  suflfo- 
cation  in  the  throat,  throbbing  of  the  temples,  fluttering  at  the 
heart,  heat  and  weight  on  the  top  of  the  head.  In  many  instances 
these  symptoms  depend  on  uterine  derangements,  piles,  dyspepsia, 
or  constipation ;  but,  after  the  removal  of  all  discoverable  disease, 
or  in  cases  where  no  cause  for  the  symptoms  can  be  detected, 
valerianate  of  zinc  is  often  very  beneflcial.  Oxide  of  zinc  does 
good,  but  is  certainly  inferior  to  the  valerianate.  In  many  in- 
stances, however,  valerianate  of  zinc  fails  in  the  very  cases  we 
should  expect  it  to  be  useful,  our  knowledge  of  the  conditions  in- 
dicating the  employment  of  these  medicines  being  not  at  present 
sufficiently  precise  to  enable  us  to  predict  in  what  cases  they  will 
be  likely  to  succeed.  It  should  be  given  in  3  to  5  grain  doses  in  a 
silvered  or  coated  pill. 

Some  prefer  valerian  or  its  tincture,  and  ascribe  most  of  its  effi- 
cacy to  the  volatile  oil,  others  prefer  the  salts  of  valerianic  acid. 

Valerian  has  been  used  with  occasional  advantage  in  epilepsy, 
but  whether  in  true  epilepsy,  or  in  merely  the  hysterical  form  of 
the  disease,  does  not  appear. 

Valerianate  of  zinc,  or  valerianate  of  ammonia,  in  twenty-grain 
doses,  sometimes  relieves  neuralgia  of  the  face  or  head.  It  is  re- 
commended in  megrim ;  doses  of  from  two  to  Ave  grains  thrice 
daily.  It  is  said  that  valerian  preparations  will  control  the  paro- 
xysms of  whooping-cough,  and  the  involuntary  movements  of 
chorea.  Large  and  increasing  doses  of  valerian  are  stated  to 
be  useful  in  diabetes  insipidus. 


SAVINE. 

Savike  is  an  irritant,  and  excites  inflammation  in  the  tissues.    It  is 
sometimes  used  to  keep  blistered  surfaces  open  and  discharging. 

It  is  employed  both  in  menorrhagia  and  amenorrhoea  due  to  a 
want  of  tone  in  the  uterus.  Ignorant  people  use  it  to  produce 
abortion. 
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ASSAFOETIDA.    AMMONIACUM.    GALBANUM. 

These  medicines  act  very  similarly  on  the  body ;    but  assafoetida, 
probably  because  it  contains  most  volatile  oil,  is  the  most  powerful. 

Assafcetida  has  a  warm  taste ;  it  stimulates  the  stomach  and  in- 
testines, and  expels  wind,  and  in  large  doses  it  often  excites  nausea 
and  vomiting.  It  increases  the  secretion  from  the  mucous  mem- 
brane of  the  intestines,  and  hence  acts  as  a  mild  purgative.  Pro- 
bably the  active  principle  of  these  drugs  does  not  pass  quickly  into 
the  blood ;  for  it  makes  the  eructations  oiTensive  for  twenty-four 
hours,  or  longer. 

They  generally  quicken,  but  sometimes  slacken,  the  pulse. 

A  full  dose  of  assafcetida  induces  general  exhilaration,  and  some- , 
times  ''various  nervous  or  hysterical  phenomena,  and  a  general 
sense  of  nudaise"  (Jorg).     It  often  produces  headache  and  giddi- 
ness. 

It  is  said  to  increase  the  bronchial  secretions  and  perspiration. 
It  does  not  similarly  affect  all  persons,  since  Pidoux  took  enormous 
doses  without  experiencing  any  inconvenience,  except  from  the 
offensive  smell  of  his  faeCes. 

Assafcetida  is  very  useful  in  hysteria,  in  many  cases  removing 
hysterical  headache  and  peculiar  sensations  in  the  head.  It  is  also 
useful  in  hysterical  flatulence. 

Assafcetida  is  useful  in  the  flatulence  of  young  children,  uncon- 
nected with  constipation  or  diarrhoea.  A  teaspoonful  every  hour 
of  a  mixture  containing  a  drachm  of  the  tincture  to  half  a  pint  of 
water  is  readily  taken  by  children,  and  is  strong  enough  to  speedily 
relieve  distention.  When  the  flatulence  is  due  to  constipation  or 
diarrhoea,  assafcetida  does  very  little  good. 

Assafcetida  has  been  recommended  in  asthma.  All  members  of 
this  group  are  useful  in  chronic  bronchitis,  with  much  wheezing 
and  abundant  discharge,  symptoms  commonly  met  with  in  elderly 
people,  but  in  cases  like  these,  ammoniacum  is  generally  preferred 
to  assafcetida. 


CANTHARIDES.     (See  Counter-Irritaiion). 

Preparations  of  cantharides,  taken  internally,  produce  an  unplea- 
sant burning  taste,  and,  if  in  a  large  quantity,  inflammation  and 
vesication  of  the  mouth. 
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The  effect  of  cantharides  in  the  stomach  is  in  all  respects  similar 
to  that  in  the  mouth.  Even  small  doses  cause  smarting  in  the 
oesophagus,  pharynx,  and  stomach;  but  a  larger  quantity  pro- 
duces inflammation  of  these  parts,  and  of  the  intestines,  with 
vomiting,  and  diarrhoea  of  bloody  and  slimy  stools,  much  pain 
and  difficulty  in  swallowing,  and  often  general  peritonitis  with 
which  the  system  sympathizes,  as  indicated  by  high  temperature 
and  quick  pulse. 

The  active  principle  of  cantharides  passes  from  the  stomach  and 
intestines  into  the  blood.  Its  passage,  it  is  true,  has  not  been 
chemically  demonstrated,  but  the  symptoms  following  the  admin- 
istration of  this  drug  renders  this  conclusion  certain  ;  for,  after  a 
large  dose,  all  the  indications  of  acute  inflammation  of  the  kidneys 
s«t  in,  with  much  irritation  or  even  inflammation  of  the  urinary  and 
generative  organs,  and  after  a  poisonous  dose,  headache,  loss  of 
sensibility,  convulsions,  and  death. 

The  changes  cantharadine  produces  in  the  blood  are  at  present 
unknown. 

The  tincture  or  powder  used  to  be  given  in  cholera  and  epilepsy, 
but  this  treatment  has  now  fallen  into  complete  disuse. 

Little  is  known  of  the  separation  of  the  cantharidine  from  the 
body.  It  is  conjectured  that,  being  volatile,  some  may  pass  ofl*  by 
the  lungs ;  but,  if  so,  it  produces,  apparently,  in  its  transit  through 
the  lungs,  no  changes  in  the  mucous  membrane  of  the  air-passages. 
Owing  to  the  same  property,  some  of  the  cantharadine  probably 
passes  off  by  the  skin ;  and  the  internal  use  of  preparations  of 
Spanish-fly  are  recommended  by  several  eminent  French  derma- 
tologists in  psoriasis,  eczema,  lichen,  and  prurigo.  The  chief 
portion  of  the  active  principles  of  cantharides  escapes  by  the  kid- 
neys, and,  as  we  have  said,  acts  as  a  strong  irritant  to  the  urinary 
and  sexual  organs.  It  may,  like  oil  of  mustard,  turpentine,  or 
copaiba,  produce  hyperaemia  of  the  kidneys,  with  bloody  urine, 
which  may  partially  set  into  a  jelly,  from  the  flbrine  it  contains. 
This  coagulation  is  said  to  be  characteristic  of  congestion  produced 
by  these  and  allied  substances.  Camphor,  in  two  to  Ave  grains,  is 
said  to  remove  promptly  this  hyperaemia. 

The  preparations  of  cantharides  have  been  recommended  by 
high  authority  in  certain  forms  of  Bright's  disease,  but  in  this  dis- 
ease it  has  for  years  past  been  regarded  as  a  most  dangerous 
drug. 

The  discrepancy  respecting  the  efliects  of  cantharides  arises, 
perhaps,  from  the  difference  in  the  dose  administered  by  various 


428  CANTHARIDES. 

observers.  I  am  convinced  of  its  usefulness  in  acute  Bright's  dis- 
ease, when  the  active  inflammation  and  fever  have  subsided,  as 
they  invariably  do  about  the  fifth  to  the  eighth  day.  A  chronic 
state  often  follows  the  subsidence  of  the  more  acute  stage,  and  the 
urine  continues  small  in  quantity,  contains  albumen,  and  perhaps 
blood.  If,  just  at  this  time,  that  is,  on  the  immediate  subsidence  of 
the  acute  inflammation,  a  one  to  three-minim  dose  of  tincture  of 
cantharides  is  given  every  three  hours,  the  blood  will  almost 
always  quickly  disappear,  while  the  albumen  decreases  more 
gradually,  and  the  urine  becomes  more  abundant.  At  a  crisis 
like  this,  it  is  true  that  a  like  amendment  not  unfrequently  takes 
place  without  any  treatment ;  but  the  influence  of  the  cantharides 
can  often  be  put  to  a  conclusive  test.  To  a  patient  in  the  condition 
described  above,  passing  urine  containing  albumen  and  muoh 
blood,  give  the  drug  in  the  way  pointed  out,  and  he  will  begin  to 
improve ;  now  withhold  the  medicine,  and  both  blood  and  albu- 
men return  in  their  original  quantity,  and  both  may  be  augmented 
and  lessened  again  and  again  by  intermitting  and  reverting  to  the 
cantharides;  but  its  restraining  influence  over  the  blood  is  speedier 
and  more  decisive  than  over  the  albumen  of  the  urine.  Some- 
times it  checks  the  greater  part  of  the  blood,  but  a  small  quantity 
remains  for  some  weeks.  This  is  especially  the  case  when  the 
patient  gets  up,  for  even  a  small  amount  of  exercise  often  exerts 
remarkable  influence  on  the  renal  bleeding.  Merely  sitting  up  in 
bed  in  some  cases  notably  increases  the  bleeding. 

Cantharides,  in  a  similar  dose,  has  been  recommended  even  in 
the  acute  stage  of  Bright's  disease ;  and  when  the  kidney,  having 
undergone  fatty  degeneration,  secretes  very  little  urine. 

After  its  separation  by  the  kidneys,  cantharides  acts  as  an  irri- 
tant to  the  urinary  tract,  and  may  be  employed  in  cystitis,  gonor- 
rhoea, and  gleet.  A  drop  of  the  tincture,  although  five  are  some- 
times required,  given  three  or  four  times  a  day,  is  particularly 
useful  in  cases  where  there  is  frequent  desire  to  make  water, 
accompanied  by  great  pain  in  the  region  of  the  prostate  gland, 
and  along  the  urethra,  while  at  other  times  severe  twinges  of  pain 
are  felt  in  the  same  part,  the  urine  being  healthy,  or  otherwise 
containing  an  excess  of  mucus,  or  even  a  small  amount  of  pus. 

Women,  especially  middle-aged  women,  often  suffer  from  fre- 
quent desire  to  pass  water,  or  inability  to  hold  it  long,  sometimes 
only  in  the  day  on  moving  about.  Micturition  causes  no  pain, 
neither  is  there  any  straining,  and  the  urine  is  natural.  Other 
women  cannot  help  passing  a  little  urine  on  straining,  or  sneezing. 
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or  coughing.  Sometimes  women  are  troubled  with  both  sets  of 
symptoms,  which  appear  due  to  weakness  of  the  sphincter  of  the 
bladder.  One  or  two  drops  of  tincture  of  cantharides,  three  or 
four  times  a  day,  will  in  many  cases  afford  great  relief,  and  some- 
times cure  with  astonishing  rapidity,  even  when  the  symptoms 
have  lasted  months  or  years. 

Tincture  of  cantharides  is  useful  in  the  incontinence  of  urine  of 
the  aged,  even  when  due  to  paralysis,  and  sometimes  in  that  of 
children.  With  children,  however,  it  is  inferior  to  belladonna. 
Unfortunately,  each  remedy  fails  in  a  not  inconsiderable  number  of 
cases. 

A  drop  of  the  tincture,  three  times  a  day,  in  the  majority  of 
cases,  will  abate  or  remove  chordee. 

•  Cantharides  affects  the  generative  organs.  Large  quantities  of 
the  drug  congest  and  inflame  these  parts,  and  often  produce  erec- 
tion of  the  penis,  effects  generally  attributed  to  the  sympathy  exist- 
ing between  the  genitary  and  urinary  tracts.  It  certainly  excites 
the  sexual  appetite,  and  has  been  often  given  criminally  for  this 
purpose.  Full  doses  of  cantharides,  twenty  to  thirty  drops  of  the 
tincture,  or  half  a  grain  of  the  powder  with  full  doses  of  sesqui- 
chloride  of  iron  and  phosphoric  acid,  or  nux  vomica,  three  times 
daily,  is  a  combination  effective  in  some  cases  of  impotence ;  in  the 
impotence  of  old  age,  and  in  that  resulting  from  self-abuse  or 
sexual  excess,  it  has  proved  successful,  and  the  patient  has  be- 
gotten children.  Cantharides  and  iron  combined  are  useful  in 
some  cases  of  seminal  emissions. 

Cantharides  has  been  sometimes  successfully  employed  to  pro- 
duce abortion ;  but  the  danger  is  so  great  as  to  deter  any  medical 
man  from  using  this  drug. 


MUSTARD. 

Mustard  is  in  common  household  use  as  a  poultice,  a  counter- 
irritant,  and  an  excitant.  Much  that  has  been  said  of  blisters 
applies  to  mustard  poultices.  (See  Counter- Irritation).  As  has 
been  elsewhere  stated,  cantharides  need  seldom  be  applied  to  pro- 
duce much  vesication;  and  with  regard  to  mustard,  vesication 
should  be  carefully  avoided,  as  the  sore  so  produced  is  intractable, 
heals  slowly,  and  pains  greatly.  Although  mustard  may  be  used 
in  all  cases  where  we  should  employ  cantharides,  short  of  vesica- 
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tion,  still  there  are  differences  in  their  action.  A  mustard  poultice 
is  more  painful  than  a  blister,  producing  a  severe  burning,  soon 
becoming  unendurable,  and  if  not  speedily  removed,  creating 
troublesome  vesication.  A  mustard  poultice  can  rarely  be  borne 
longer  than  twenty  minutes  or  half  an  hour ;  if  the  skin  is  delicate, 
as  in  children  and  many  women,  it  cannot  be  endured  for  so  long. 
Owing  to  the  pain  produced,  and  to  its  prompter  action,  a  mustard 
poultice  is  more  effective  than  a  blister  when  applied  to  rouse  a 
drowsy  and  comatose  patient  from  poisoning  by  opium  or  alcohol, 
or  in  certain  conditions  occurring  in  the  course  of  fevers.  (See 
Counter-Irritation) . 

Mustard  leaves  may  be  used  in  place  of  a  mustard  poultice.  As 
they  often  produce  rather  severe  pain,  one,  two,  or  three  layers  of 
damped  muslin  should  be  placed  between  the  leaf  and  the  skin. 

When  a  mustard  poultice  is  employed  to  affect  deep-seated,  dis- 
eased organs,  as  in  bronchitis,  pleurisy,  or  pneumonia,  its  action 
should  be  sustained  lor  along  time,  over  a  considerable  extent; 
the  larger  the  tract  of  skin  attacked,  the  greater  is  its  influence  on 
the  organs  beneath.  Small  mustard  poultices  are  less  useful,  ex- 
cept to  remove  a  localized  pain.  The  poultice,  diluted  with  bread 
or  oatmeal,  should  be  of  a  size  sufficient  to  cover  the  front  or  back 
of  the  chest,  or  both,  and  should  be  continued  for  live,  six,  or  more 
hours.  There  is  a  prevalent  idea,  perhaps  a  true  one,  that  the 
action  of  cantharides  is  more  searching,  and  affects  the  deeper 
parts  more  thoroughly. 

In  bronchitis  the  whole  chest  of  a  child  should  be  enveloped  in  a 
jacket-poultice,  which  may  be  retained  in  its  place  by  the  following 
contrivance: — The  poultice  is  spread  on  a  piece  of  linen,  suffi- 
ciently large  for  the  purpose,  to  which  tapes  are  tacked ;  the  tapes 
may  be  tied  over  each  shoulder,  and  at  three  places  in  front  of  the 
chest.  The  poultice  must  be  made  with  tepid  water;  boiling 
water  evaporates  the  active  principle,  vinegar  destroys  it,  and 
alcohol  prevents  its  formation.  On  removing  the  poultice,  the 
skin  should  be  sponged  with  warm  water,  or,  if  the  smarting  is 
severe,  with  ether,  and  then  the  application  of  a  layer  of  cotton- 
wool, although  for  the  first  few  minutes  it  aggravates  the  pain, 
soon  subdues  it  altogether. 

A  general  mustard-bath,  when  appropriately  used,  often  does 
great  good.  Although  almost  exclusively  used  for  children,  it  is 
just  as  serviceable  for  adults.  It  may  be  employed  on  the  reces- 
sion of  the  rash  of  any  of  the  eruptive  fevers,  to  bring  it  back  to 
the  skin.    Again,  in  severe  general  bronchitis  of  children,  this  form 
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of  bath  is  of  great  service  as  a  counter-irritant.  A  table^spoonful 
of  mustard  should  be  added  to  a  bath  sufficiently  large  for  the 
child,  who  should  be  held  in  it  by  the  nurse  till  her  arms  tingle  and 
smart. 

In  cases  of  arrested  catamenia,  a  mustard  sitz-bath  may  be  used 
to  redden  and  irritate  the  skin  of  the  buttocks  and  thighs,  a  few 
days  before,  and  during  the  time  the  missing  discharge  is  due.  A 
course  of  mustard-baths  assists  considerably  the  restoration  of  the 
uterine  functions. 

Added  to  a  hot  foot-bath,  mustard  is  used  to  relieve  headache^ 
congestion  of  the  head,  and  inflammations  of  the  internal  organs. 
A  mustard  poultice,  or  the  more  convenient  mustard  leaf,  covered 
with  one,  two,  or  three  folds  of  muslin,  according  to  the  suscepti- 
bility of  the  patient  to  the  action  of  the  poultice,  applied  to  the 
nape  of  the  neck,  is  often  serviceable  in  various  forms  of  headache. 

It  excites  in  the  stomach  a  sensation  of  warmth,  and  slight  pain, 
which  may  be  mistaken  for  hunger,  giving  rise  to  the  notion  that 
mustard  sharpens  the  appetite,  and  promotes  digestion ;  but  it  has 
been  proved  that  mustard  does  not  increase  the  secretion  of  gastric 
juice. 

It  is  strange  that  a  substance  which  acts  so  powerfully  on  the 
skin  should  affect  so  slightly  the  mucous  membrane  of  the  stomach; 
considerable  quantities  may  be  swallowed  without  other  effect  than 
the  production  of  nausea  and  sickness.  The  mild  action  of  mus- 
tard on  the  mucous  membrane  cannot  be  explained  by  its  expulsion 
by  vomiting ;  for,  even  when  retained,  it  excites  only  a  little  ca- 
tarrh of  the  stomach.  Mustard  is  used  as  an  emetic  when  no  other 
is  at  hand,  and  when  no  time  is  to  be  lost.  Cases  of  obstinate  and 
even  dangerous  hiccup  are  reported,  which  have  been  immediately 
cured  by  drinking  an  infusion  made  with  a  tea-spoonful  of  mustard 
steeped  in  four  ounces  of  boiling  water  for  twenty  minutes,  and 
then  strained. 

Mustard  appears  to  have  very  little  action  on  the  intestines, 
beyond  making  the  motions  moister. 

With  many  persons  even  a  very  small  quantity  of  mustard,  or 
pepper,  or  capsicum,  greatly  increases  their  piles,  and  excites 
severe  itching  of  the  anus.  Piles  are,  indeed,  a  delicate  barometer 
as  it  were,  and  patients  find  that  they  immediately  tell  them  when 
they  have  transgressed,  even  in  a  slight  degree,  their  restrictive 
rules.  Thus  a  little  excess  of  food,  too  rich  in  fat,  a  glass  of  cham- 
pagne, etc.,  will,  inevitably,  increase  their  piles  next  morning, 
which  become  swollen,  painful,  and  protrude. 
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Some  of  the  active  principle  passes  into  the  blood,  but  it  is 
unknown  what  influence  sinapine  exerts  on  the  organs  to  which 
it  is  conveyed.  It  is  reputed  to  be  diuretic,  but  this  is  doubtful ; 
moreover,  its  advocates  fail  to  discriminate  the  cases  in  which  it  is 
supposed  to  be  beneficial. 

It  is  said  to  be  useful  in  whooping-cough. 


CAPSICUM. 

Capsicum  irritates  and  inflames  the  skin,  producing  redness,  a 
sensation  of  warmth  or  burning,  and  even  vesication,  but  its  pre- 
parations are  rarely  employed  as  rubefacients.  The  tincture  is 
sometimes  lightly  painted  over  unbroken  chilblains,  but  it  is  in- 
ferior to  the  ointment,  or  the  tincture  of  iodine.  The  following 
capsicum  preparation  of  Dr.  Rheims  is  highly  lauded  for  chil- 
blains : — 

''  Make  a  strong  tincture  of  capsicum  pods  by  steeping  them  for 
several  days  in  a  warm  place,  in  twice  their  weight  of  rectified 
spirits  of  wine.  Dissolve  gum  arable  in  water  to  about  the  consis- 
tency of  treacle.  Add  to  this  an  equal  quantity  of  the  tincture, 
stirring  it  together  with  a  small  brush,  or  a  large  camel's  hair 
pencil  until  they  are  well  incorporated.  The  mixture  will  be 
cloudy  and  opaque.  Take  sheets  of  silk  or  tissue-paper,  give  them 
with  the  brush  a  coat  of  the  mixture ;  let  them  dry,  and  then  give 
another.  Let  that  dry,  and  if  the  surface  is  shining,  there  is  enough 
of  the  peppered  gum ;  if  not,  give  a  third  coat.  This  paper,  ap- 
plied in  the  same  way  as  court-plaster  to  chilblains  that  are  not 
broken,  and  burns  that  are  not  blistered,  speedily  relieves  the 
itching  and  the  pain.  It  acts  like  a  charm,  and  effects  a  rapid 
cure.  The  same  with  discoloured  bruises.  It  likewise  allays  rheu- 
matic pains  in  the  joints." 

My  friend,  Mr.  Henry  Buck,  of  Newport,  Essex,  employs  capsi- 
cum in  recent  lumbago,  neuralgia,  toothache,  rheumatic  pains,  and 
acute  torticollis.  He  infuses  a  large  handful  of  crushed  capsicum 
pods  in  a  pint  of  hot  or  cold  water  for  thirty-six  hours ;  he  applies 
a  piece  of  lint  soaked  in  this  liquid  to  the  affected  part,  covering  it 
with  thin  gutta-percha.  It  never  vesicates,  and,  indeed,  a  stronger 
preparation  may  be  used.  The  effects,  he  says,  are  often  very 
striking;  for  instance,  he  cures  acute  torticollis  in  ten  minutes.    A 
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quack  doctor  in  the  West  of  England,  who  told  his  secret  to 
Mr.  Buck,  had  long  and  successfully  employed  this  preparation. 

Preparations  of  capsicum  have  a  burning,  tingling  taste,  and  act 
on  the  mucous  membrane  as  on  the  skin.  The  tincture,  as  a  gargle, 
in  the  proportion  of  a  drachm  to  half  a  pint  of  water,  is  useful  in 
some  sore  throats,  and  may  be  applied  under  the  same  conditions 
which  indicate  the  use  of  nitrate  of  silver.    Thus,  in  the  very  early 
stage  of  tonsillitis  or  pharyngitis,  either  of  these  substances,  which 
acts  as  an  irritant,  will  check  the  inflammation ;  but  when  the  deep 
parts  become  involved,  and  the  tissues  much  swollen,  irritants  of 
any  kind  do  great  harm.      In  malignant  sore  throat,  capsicum 
gargle  may  be  used  with  advantage  to  stimulate  the  tissues  into  a 
healthier  condition,  and  here,  again,  its  action  is  similar  to  that  of 
nitrate  of  silver.     In  relaxed  throat,  when  the  mucous  membrane  is 
bathed  with  a  grey  mucus,  or  with  pus,  the  same  gargle  may  be 
employed,  although  it  is  probably  not  superior  to  the  glycerine  of 
tannic  acid. 

It  acts  as  an  irritant  in  the  stomach,  and,  in  large  quantities,  will 
produce  gastro-enteritis.  It  is  often  used  as  a  condiment  to  spur 
digestion,  but  whether  it  is  effective  in  this  respect  is  undetermined. 
The  stomach  becomes  accustomed  to  capsicum,  and  at  last,  large 
quantities  must  be  eaten  to  produce  any  effect. 

I  can  endorse  Dr.  Lyon's  strong  recommendation  of  capsicum  in 
dipsomania.  Ten-minim  doses  of  the  tincture  obviate  the  morning 
vomiting,  remove  the  sinking  at  the  pit  of  the  stomach,  the  intense 
craving  for  stimulants,  and  promote  appetite  and  digestion.  It 
should  be  taken  shortly  before  meals,  or  whenever  there  is  de- 
pression and  craving  for  alcohol.  Capsicum  also  induces  sleep, 
especially  in  the  early  stages  of  delirium  tremens.  Dr.  Lyon 
sometimes  gives  twenty  or  even  thirty  grains  made  into  a  bolus 
with  honey,  and  repeats  the  dose  in  three  hours  if  the  first  fails  to 
induce  sleep.    He  says  this  quantity  does  not  disturb  the  stomach. 

Capsicum  is  often  useful  to  dipsomaniacs,  to  enable  them  to  over- 
come their  pernicious  habit.  By  removing  the  sinking  at  the  pit  of 
the  stomach  it  often  enables  the  drunkard  to  resist  the  drink-crave. 
A  draught  composed  of  ten  minims  of  tincture  of  capsicum,  ten 
grains  of  bromide  of  potassium,  a  drachm  of  spirits  of  ammonia, 
taken  several  times  daily,  is  very  serviceable ;  or  the  bromide  of 
potassium  may  be  omitted,  and  replaced  with  two  minims  of  liquor 
arsenicalis,  or  by  a  few  drops  of  tincture  of  nux  vomica  or  tincture 
of  orange-peel. 

Capsicum  is  very  useful  in  summer  diarrhcras,  and  in  diarrhoeas 
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persisting  after  the  expulsion  of  the  exciting  irritant.    It  is  used  in 
flatulence. 


IPECACUANHA  AND  ITS  PREPARATIONS. 

When  applied  to  the  skin,  ipecacuanha  after  some  time  produces  a 
sensation  of  warmth,  attended  with  redness,  and  the  formation  of 
papules ;  sometimes  it  even  produces  pustules,  which  on  healing- 
are  not  followed  by  pitting  or  scarring. 

It  has  a  disagreeable  bitter  taste,  and  excites  the  flow  of  saliva. 

In  some  persons  the  minutest  quantity  produces  peculiar  effects 
on  the  membrane  covering  the  eyes  and  lining  the  nose  and  re- 
spiratory tract.  On  smelling  the  drug,  or  even  entering  a  room 
where  it  is  kept,  they  are  affected  with  swelling  of  the  loose  tissues 
around  the  eyes,  with  injection  of  the  conjunctiva,  repeated  sneez- 
ing, abundant  discharge  from  the  nose,  severe  tensive  frontal  pain 
of  the  head,  much  oppression  at  the  chest,  with  frequent  cough, 
and  the  signs  and  symptoms  of  bronchitis.  Ipecacuanha  thus  ex- 
cites symptoms  and  appearances  similar  to  those  occurring  in  hay 
fever;  that  is,  it  excites  a  certain  catarrhal  inflammation  in  the 
mucous  membranes.  It  is  highly  probable  that  ipecacuanha  pro- 
duces similar  results  in  all  persons,  and  that  its  action  on  indi- 
viduals differs  only  in  degree.  Indeed,  it  is  probable,  as  we  shall 
see,  that  ipecacuanha  affects  all  the  mucous  membranes. 

Small  doses  produce  in  the  stomach  a  slight  sensation  of 
uneasiness,  with  increase  of  mucus,  whilst  larger  doses  excite 
nausea  and  a  still  greater  secretion  of  mucus  from  the  stomach 
and  from  the  bronchial  tubes.  Increase  of  mucus,  indeed,  occurs 
with  all  nauseating  medicines,  but  probably  ipecacuanha  excites 
the  secretion  of  mucus  independently  of  its  action  as  a  nauseant 
and  emetic.  In  animals,  large  doses  are  stated  to  produce  in- 
flammation of  the  mucous  membranes  of  the  stomach,  intestines, 
and  bronchial  tubes. 

Ipecacuanha  is  frequently  used  in  catarrh  of  either  the  stomach 
or  lungs.  It  is  especially  useful  when  the  secretion  from  the  lungs 
is  abundant  and  tenacious. 

In  larger  doses  it  produces  both  nausea  and  vomiting,  and,  like 
all  other  emetics,  some  general  weakness,  with  sweating ;  and  if 
there  is  any  spasm,  relaxation  of  it.  Thus,  in  nauseating  doses, 
the  drug  is  both  diaphoretic  and  antispasmodic. 
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It  is  a  mild,  tardy,  but  certain  emetic.  It  produces  repeated 
vomiting,  unaccompanied  by  much  nausea  or  prostration ;  in  these 
respects,  and  also  in  its  slighter  action  on  the  bowels,  it  differs 
from  tartar-emetic.  Its  tardy  action  renders  it  an  unfit  emetic  in 
cases  of  poisoning,  when  the  sulphates  of  zinc  or  copper  are  to  be 
preferred. 

M.  Chouppe,  who  has  investigated  the  action  of  emetics,  finds 
that  after  section  of  the  pneumogastric  nerve,  the  injection  of  apo- 
morphia  or  tartar-emetic  into  a  vein,  excites  vomiting  as  quickly 
and  abundantly  as  when  the  nerve  is  uncut,  whilst  emetin  does  not 
excite  vomiting.  As  regards  emetin,  Dr.  Dyce  Duckworth's  experi? 
ments  with  emetin  lead  him  to  a  similar  conclusion.  M.  Chouppe 
concludes  that  apomorphia  and  tartar-emetic  act  directly  on  the 
vomiting-centre,  and  that  emetin  acts  through  the  termination  of 
the  pneumogastric  nerve. 

On  account  of  its  slight  irritant  action  on  the  mucous  membrane 
of  the  stomach,  and  perhaps  by  virtue  of  the  strong  movements  it 
produces  in  that  organ  when  it  excites  vomiting,  ipecacuanha  is 
found  useful  in  irritative  dyspepsia,  both  of  the  acute  and  chronic 
kind.  With  some  practical  authorities,  it  is  a  favourite  plan  to 
give  occasionally  in  such  cases  ipecacuanha  in  emetic  doses.  It 
is  sometimes  given  to  produce  vomiting  in  the  bronchitis  of  child- 
ren, where  the  patients  breathe  with  difficulty  from  the  presence  of 
mucus  in  the  bronchial  tubes.  The  movements  of  vomiting  expel 
much  mucus  mechanically,  and  temporarily  improve  the  breathing. 
From  its  mildness,  ipecacuanha  is  fitted  for  such  cases,  and  as  an 
emetic  for  delicate  persons. 

The  quantity  required  to  excite  vomiting  varies  greatly,  the 
smallest  quantity  being  sufficient  for  some,  while  with  others, 
large  doses  are  inoperative.  As  a  rule,  children  require  large 
doses,  and  babies  only  a  few  months  old  may  need  ten  or  twenty 
grains  of  the  powder. 

Few  remedies  are  so  efficacious  as  ipecacuanha  in  checking  cer- 
tain kinds  of  vomiting.  In  numerous  instances,  I  have  witnessed 
the  efficacy  of  drop  doses  of  the  wine  administered  every  hour  or 
three  times  a  day,  according  to  the  urgency  of  the  case,  in  checking 
the  following  kinds  of  sickness : — 

I.  It  will  check  the  vomiting  of  pregnancy.  This  vomiting  is 
not  always  of  the  same  kind.  In  some  cases  it  occurs  only  in  the 
morning,  and  is  excited  by  the  first  waking  movements.  This 
form  will  in  most  instances  yield  to  ipecacuanha,  taken  in  the  way 
described ;  but  should  it  fail,  the  administration  of  the  medicine  to 
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the  patient  on  waking*,  and  sometime  before  any  movement  is  al- 
lowed, will  generally  give  relief.  In  other  instances,  the  vomiting 
occurs  not  only  in  the  morning,  but  frequently  during  the  day, 
recurring  whenever  food  is  taken,  and  may  be  so  severe  that  the 
stomach  rejects  all  nourishment,  while  during  the  intervals  of 
meals,  there  may  be  constant  nausea  and  great  loathing  of  all 
kinds  of  food.  Vomiting  and  nausea  of  this  kind  will,  in  most 
mstances,  be  immediately  arrested  by  ipecacuanha,  when  the  ap- 
petite will  return,  and  the  stomach  will  bear  almost  any  kind  of 
food.  Ipecacuanha  may  check  the  nausea  and  vomiting,  with  the 
exception  of  the  early  morning  attack,  but  on  taking  a  dose  im- 
mediately on  waking,  this  early  sickness  too  will  generally  cease, 
though  in  some  cases  it  defies  treatment. 

In  other  instances,  the  early  morning  vomiting  may  be  absent, 
and  the  attack  may  occur  only  on  taking  food,  increasing  in 
severity  as  the  day  advances,  and  becoming  most  severe  in  the 
evening.  Should  ipecacuanha,  as  is  sometimes  the  case,  fail  to 
check  tiiis  form  of  sickness,  nux  vomica  will  generally  give  relief. 

In  some  pregnancies,  besides  the  sickness  and  nausea,  there  is 
much  heartburn,  and  perhaps  great  flatulence,  symptoms  which  in 
many  cases  yield  quickly  to  ipecacuanha ;  but  here  again,  should 
this  remedy  fail,  nux  vomica  will  generally  afford  relief,  though 
the  symptoms  yield  more  surely  to  both  remedies.  It  is  singular 
that  while  ipecacuanha  will  remove,  in  pregnant  patients,  exces- 
sive flatulence,  co-existing  with  sickness,  yet  if  the  flatulence  occurs 
without  sickness,  this  medicine  is  generally  unavailing,  and  re- 
course must  be  had  to  nux  vomica,  charcoal,  sulphurous  acid,  or 
sulpho-carbolate  of  soda;  and  of  all  these  drugs,  most  reliance 
is  to  be  placed  on  the  sulpho-carbolate,  in  doses  of  five  to  fifteen 
grains  dissolved  in  water,  and  administered  immediately  after  a 
meal. 

It  has  been  stated  that,  in  some  instances,  nux  vomica  succeeds 
when  ipecacuanha  fails ;  and  this  is  notably  the  case  when  the 
tongue  is  coated  with  a  creamy  fur,  when  the  stomach  is  out  of 
order,  and  when  there  is  much  acidity  and  heartburn.  In  such 
cases,  both  nux  vomica  and  ipecacuanha  may  be  given  simul- 
taneously. 

It  must  be  confessed,  however,  that  in  certain  instances,  at 
present  unexplained,  ipecacuanha  fails  to  afford  the  expected  re- 
lief. In  such  cases  vomiting  is  possibly  kept  up  by  a  displacement 
of  the  uterus,  or  by  a  chronic  inflammation  of  this  organ,  or  of  its 
cervix,  or  os,  as  was  long  since  pointed  out  by  Dr.  Henry  Bennett, 
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when  of  course  the  treatment  should  be  directed  to  the  removal  of 
these  conditions. 

2.  Some  women,  who,  during  pregnancy,  are  untroubled  with 
nausea  and  vomiting,  yet  suffer  with  both  these  symptoms  during 
the  whole  or  part  of  the  time  of  suckling.  These  symptoms  usually 
begin  after  the  first  few  weeks  of  suckling,  and  continue  till  the 
child  is  weaned,  and  may  be  so  severe,  and  produce  so  much  ex- 
haustion, as  to  compel  the  mother  to  wean  her  child  prematurely. 
Great  flatulence  may  accompany  the  nausea  and  vomiting.  Drop 
doses  of  ipecacuanha  wine,  administered  three  times  a  day,  will 
commonly  soon  cure  these  symptoms. 

3.  Similar  troubles  to  those  just  pointed  out  afHict  some  women 
at  each  menstrual  epoch,  occurring  immediately  before,  during,  or 
directly  after  the  period.  These  cases,  too,  will  generally  yield  to 
ipecacuanha. 

4.  The  morning  vomiting  of  drunkards ;  but  this  morbid  state  is 
more  effectively  controlled  by  arsenic. 

5.  The  morning  vomiting  which  sometimes  accompanies  general 
weakness,  and  is  met  with  in  convalescents  from  acute  diseases. 

6.  Ipecacuanha  will  at  once  control  the  vomiting  in  children, 
with  acute  catarrh  of  the  stomach.  Indeed,  this  remedy  appears 
to  exercise  greater  influence  over  the  vomiting  of  children  than 
over  that  of  adults. 

Arsenic  succeeds  admirably,  likewise,  in  removing  the  vomiting 
of  acute  stomach  catarrh  ;  and  either  remedy  may  advantageously 
be  given  with  aconite,  to  subdue  the  inflammation,  and  reduce  the 
fever. 

7.  In  whooping-cough,  ipecacuanha  often  removes  or  lessens  the 
vomiting  when  this  is  occasioned  by  the  violence  of  the  cough,  al- 
though its  severity  may  in  no  degree  be  lessened.  Cases  of  vomit- 
ing from  this  cause  occur,  which  are  unaffected  by  ipecacuanha, 
but  which  yield  immediately  to  alum.    (See  Alum). 

8.  A  species  of  vomiting  occurs  after  meals,  without  nausea  or 
pain,  or  even  discomfort,  the  food  being  merely  rejected  partially, 
or  often  very  little  digested.  This  condition  may  persist  a  consi- 
derable time,  but  ipecacuanha  wine,  in  many  instances,  quickly 
cures  it.    Arsenic,  however,  is  a  still  better  remedy. 

Ipecacuanha,  in  my  experience,  proves  of  little  use  in  the  follow- 
ing forms  of  vomiting : — 

(a.)  In  children,  where  the  vomited  matters  are  composed  of  large 
hard  lumps  of  curdled  milk.  In  such  a  case,  when  diarrhcea  is  pre- 
sent, lime-water  mixed  with  the  milk  is  the  best  remedy,  but  if  the 
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child  is  constipated,  bicarbonate  of  soda  should  be  substituted  for 
the  lime-water ;  and,  should  these  remedies  both  fail,  milk  must  be 
altogether  excluded  from  the  diet. 

(d.)  Ipecacuanha  is  not  generally  useful  in  that  form  of  vomiting- 
met  with  in  young  children  a  few  weeks  or  months  old,  who,  almost 
immediately  after  the  ingestion  of  milk,  reject  it  with  considerable 
force,  either  curdled  or  not,  perhaps  through  both  nose  and  mouth. 
At  the  post-mortem  examination  nothing  may  be  discovered  to  ex* 
plain  this  fatal  form  of  vomiting ;  but  sometimes  the  mucous  mem- 
brane of  the  stomach  is  extremely  soft,  and  looks  as  if  made  of 
water  arrowroot.  This  form  of  vomiting  is  best  treated  by  hourly 
small  doses  (one-third  of  a  grain)  of  grey  powder,  or  by  calomel 
(one-tenth  of  a  grain). 

(r.)  In  hysterical  vomiting. 

Ipecacuanha  is  sometimes  effective  in  checking  the  vomiting 
from  cancer  of  the  stomach,  and  has  succeeded  sometimes  after  the 
more  commonly  used  remedies  have  entirely  failed. 

I  have  several  times  met  with  cases  where  the  symptoms  may  be 
compared  to  rumination.  The  food,  quite  tasteless,  has  simply  re- 
gurgitated into  the  mouth,  without  any  effort  at  vomiting.  These 
patients  often  chew  the  food  a  second  time  and  swallow  it  without 
distaste.  There  may  be  no  other  symptoms,  though,  so  far  as  I 
have  seen,  this  regurgitation  occurs  generally  when  the  health  is 
disordered.  I  have  seen  ipecacuanha  or  arsenic  promptly  remove 
this  regurgitation,  though  it  may  have  continued,  with  intermis- 
sions, for  months  or  years. 

Ipecacuanha  excites  an  increased  production  of  mucus  in  the 
mucous  coat  of  the  intestines,  and  becomes  in  this  way  slightly 
purgative,  and  is  reputed  to  assist  the  action  of  other  purgative 
medicines,  as  jalap.  It  is  also  stated  that  a  grain  of  powdered 
ipecacuanha  each  morning,  while  fasting,  will  relieve  constipation 
depending  on  great  torpor  of  the  intestines.  The  same  treatment, 
it  is  said,  will  remove  the  dyspepsia  frequently  associated  with  con- 
stipation, and  characterized  by  depression  of  spirits,  some  flatu- 
lence, coldness  of  the  extremities,  and  by  the  food  lying  on  the 
stomach  "  like  a  heavy  weight." 

Rutherford,  in  his  experiments  on  fasting  dogs,  finds  ipecacu. 
anha,  when  mixed  with  bile  and  introduced  into  the  duodenum,  a 
powerful  hepatic  stimulant,  increasing  the  secretion  of  bile.  He 
employed  sixty  grains,  which  did  not  purge  but  increased  the 
mucus  of  the  intestinal  canal. 

It  is  well  known  that  this  drug  is  largely  and  beneficially  em- 
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ployed  in  dysentery.  In  some  epidemics  it  answers  admirably, 
while  in  others  it  appears  to  fail.  Large  doses  are  required,  and 
will  often  succeed  where  small  ones  fail.  Sixty  to  ninety  grains  of 
the  powder  are  given  at  a  dose,  and  repeated  if  required,  often- 
times without  the  production  of  either  nausea  or  sickness;  but 
these  symptoms,  should  they  arise,  may  generally  be  obviated,  if 
the  patient,  after  taking  the  drug,  will  remain  quietly  on  his  back. 
In  chronic  cases  not  requiring  prompt  treatment,  it  is  a  good  prac- 
tice to  administer  the  first  dose  at  night  when  the  patient  has  gone 
to  bed.  Should  the  few  first  doses  excite  sickness,  it  soon  passes 
away  on  persevering  with  the  medicine. 

E.  S.  Docker,  who  has  had  a  very  large  experience  of  this  treat- 
ment, extols  ipecacuanha.  He  states  that  its  effects  in  suitable 
cases  are  almost  instantaneous,  the  motions  in  the  very  worst  cases 
becoming  natural  in  frequency  and  character.  Ninety  grains  of 
the  powder  cut  short  at  once  very  severe  attacks  of  dysentery,  not 
only  restraining  the  discharge  off-hand,  but  freeing  the  patient 
from  pain  immediately,  while  inducing  natural  stools  without 
straining  or  griping.  The  disposition  to  relapse,  so  common  in 
acute  dysentery,  is  not  observed  after  the  ipecacuanha  treatment ; 
and  there  is  no  need  for  after-treatment ;  nor  for  any  great  pre- 
cautions concerning  the  quality  of  the  food.  After  a  large  dose, 
as  sixty  or  ninety  grains,  Docker  recommends  an  interval  of  ten  or 
twelve  hours  before  repeating  it,  and  should  the  bowels  meanwhile 
remain  quiet,  to  forego  the  medicine  altogether.  It  is  recom- 
mended to  inject  ipecacuanha,  especially  when  it  is  rejected  by 
the  stomach. 

An  injection,  three  or  four  times  a  day,  of  half  a  drachm  or  a 
drachm  of  powdered  ipecacuanha  suspended  in  a  small  quantity  of 
f^uid,  into  the  rectum,  is  very  useful  in  acute  and  chronic  dysentery. 

The  dysenteric  diarrhoea  of  children,  whether  acute  or  chronic, 
will  generally  yield  speedily  to  hourly  drop  doses  of  ipecacuanha 
wine.  The  especial  indication  for  this  treatment  are  slimy  stools, 
green  or  not,  with  or  without  blood.  Vomiting,  if  present,  as  is 
commonly  the  case,  affords  an  additional  reason  for  the  adoption 
of  this  treatment.  After  the  first  or  second  dose  of  the  medicine, 
and  generally  before  the  diarrhoea  is  checked,  the  sickness  will 
often  cease.  Sometimes  it  happens,  that  although  the  ipecacuanha 
abates  the  number  and  the  dysenteric  character  of  the  evacuations, 
yet  supplementary  treatment  may  be  required. 

The  active  principle  of  ipecacuanha,  without  doubt,  enters  the 
blood,  and  we  have  next  to  consider  its  action  on  the  distant  organs 
of  the  body. 
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It  produces  an  increased  secretion  from  the  bronchial  mucous 
membrane.  Some  maintain  that  this  occurs  only  when  ipecacuanha 
excites  nausea,  and  that  the  action  of  the  drug  is  solely  due  to  the 
production  of  this  physiological  state ;  for  it  is  well  known  that 
during  nausea  an  increased  secretion  takes  place  from  most  of  the 
surfaces  of  the  body,  including  the  respiratory  mucous  tract. 
Others  consider  that  it  can  affect  this  mucous  membrane  irre- 
spective of  the  production  of  any  sensation  of  sickness ;  and  that 
this  is  the  correct  view,  is  borne  out  by  the  powerful  effect  of  even 
a  minute  quantity  of  this  medicine  on  the  bronchial  tract  of  some 
persons,  though  the  same  dose  may  fail  to  produce  sickness,  or 
even  nausea. 

Ipecacuanha  in  the  form  of  wine  is  of  almost  constant  use  in 
bronchitis,  when  the  expectoration  is  profuse,  and  difficult  to  expel. 

The  successful  use  of  a  secret  remedy  by  a  well-known  practi- 
tioner induced  me,  in  conjunction  with  Mr.  William  Murrell,  to  try 
the  effect  of  inhalations  of  ipecacuanha  spray  in  those  obstinate 
complaints,  Winter  Cough,  and  Bronchial  Asthma.  Our  observa- 
tions were  made  during  January  and  February,  and  whilst  under- 
going this  treatment,  the  patients  took  only  coloured  water,  and 
continued  their  usual  mode  of  living  in  all  respects.  First,  regard- 
ing winter  cough,  we  made  observations  on  twenty-five  patients, 
whose  ages  varied  between  45  and  72,  with  one  exception,  that  of  a 
woman  of  32  years,  and  we  purposely  selected  severe  cases.  The 
following  general  description  of  a  typical  case  will  serve,  in  most 
points,  to  illustrate  the  condition  of  them  all: — The  patient  had 
been  troubled  with  winter  cough,  perhaps  for  many  years.  During 
the  summer  he  is  pretty  well,  but  during  the  cold  months,  from 
October  to  May,  he  suffers  sometimes  without  any  intermission, 
occasionally  getting  a  little  better,  and  then  catching  cold;  or 
perhaps  he  may  lose  his  cough  for  a  few  weeks,  but  again  takes 
cold  on  the  slightest  exposure.  So  short  is  the  breathing  that  he 
can  walk  only  a  few  yards,  especially  in  the  cold  air,  and  finds  it 
very  hard  work  to  get  upstairs,  and  is  often  quite  unfitted  for  active 
life.  The  breathing  grows  worse  at  night,  so  that  he  cannot  sleep 
unless  with  the  head  propped  up  with  several  pillows.  He  is 
troubled,  too,  with  a  paroxysmal  dyspnoea,  usually  at  night,  which 
may  last  several  hours,  and  constrains  him  to  sit  up.  Sometimes 
the  breathing  is  difficult  only  on  exertion,  and,  in  most  cases,  fogs, 
east  winds,  or  damp,  make  it  much  worse.  The  expectoration, 
generally  difficult  to  expel,  varies  greatly.  In  a  few  cases  there  is 
very  little;  usually,  however,  it  is  rather  abundant,  often  with  little 
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or  no  rhonchus.  The  cough  is  very  violent,  frequent,  hackingf,  and 
paroxysmal,  and  the  fits  may  la&t  ten  to  twenty  minutes,  and  even 
excite  vomiting.  They  are  generally  brought  on  by  exertion ;  nay 
in  bad  cases,  so  easily  are  they  provoked,  that  the  patient  is  afraid 
to  move,  or  even  to  ^peak.  The  cough  and  expectoration  are  much 
worse  in  the  morning  on  waking.  Sometimes  the  cough  is  slight, 
and  the  expectoration  is  generally  scanty ;  the  distressed  breath- 
ing being  the  chief  symptom.  The  patient  generally  wheezes 
loudly,  especially  at  night.  In  a  bad  case  the  legs  swell.  The 
patient  is  emphysematous;  there  is  often  no  rhonchus,  or  only 
sonorous  and  sibilant,  or  a  little  bubbling  rhonchus  at  both  bases. 

In  this  common,  but  obstinate  complaint,  our  results  have  been 
very  striking,  although  so  bad  was  the  breathing  in  many  of  our 
patients,  that,  on  being  shown  into  the  out-patient's  room,  they 
dropped  into  a  chair,  and  for  a  minute  or  so  were  unable  to  speak, 
except  in  monosyllables,  having  no  breath  for  a  sentence.  We 
used  the  ordinary  spray  producer  with  ipecacuanha  wine,  pure  or 
variously  diluted.  At  first  it  sometimes  excites  a  paroxysm  of 
coughing,  which  generally  soon  subsides ;  but  should  it  continue, 
a  weaker  solution  should  be  used.  The  patient  soon  becomes  ac- 
customed to  it,  and  inhales  the  spray  freely  into  the  lungs.  At 
first,  a  patient  often  inhales  less  adroitly  than  he  learns  to  do  after- 
wards, as  he  is  apt  to  arch  his  tongue  so  that  it  touches  the  soft 
palate,  and  consequently  less  spray  enters  the  chest  than  when  the 
tongue  is  depressed.  The  spray  may  produce  dryness  or  roughness 
of  the  throat,  with  a  raw,  sore  sensation  beneath  the  sternum ;  and 
sometimes  it  causes  hoarseness,  whilst,  on  the  contrary,  some 
hoarse  patients  recover  their  voice  with  the  first  inhalation.  As 
they  go  on  with  the  inhalation  they  feel  it  getting  lower  and  lower 
into  the  chest,  till  many  say  they  can  feel  it  as  low  as  the  ensiform 
cartilage. 

The  dyspncea  is  the  first  symptom  relieved.  The  first  night  after 
the  spraying,  the  paroxysmal  dyspnoea  often  improved,  and  the 
patient  had  a  fair  night's  rest,  although  for  months  before  short- 
ness of  breath  and  coughing  had  much  broken  the  sleep.  The 
difficulty  of  breathing  on  exertion  also  quickly  abates,  for  often 
after  even  the  first  administration  the  patient  walked  home  from 
the  hospital  much  easier  than  he  came  to  it;  and  this  improvement 
is  continuous,  so  that  in  one  or  two  days,  or  a  week,  the  patient  can 
walk  with  very  little  distress ;  a  marked  improvement  takes  place 
immediately  after  each  inhalation,  and  although  after  some  hours 
the  breathing  may  again  grow  a  little  worse,  some  permanent 
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improvement  is  grained,  unless  the  patient  catches  a  fresh  cold.  I 
have  heard  patients  say  that  in  a  week's  time  they  could  walk  two 
miles  with  less  respiratory  distress  than  they  could  walk  a  hundred 
yards  before  the  use  of  the  spray.  In  some  instances  two  or  three 
days'  daily  spraying  elapse  before  any  noticeable  improvement 
takes  place,  this  comparatively  slow  effect  being  sometimes  due  to 
awkward  inhalation,  so  that  but  little  ipecacuanha  passes  into  their 
bronchial  tubes.  The  effect  on  the  cough  and  expectoration  is  also 
very  marked,  these  both  greatly  decreasing  in  a  few  days,  though 
the  improvement,  in  these  respects,  is  rather  slower  than  in  the 
case  of  the  breathing ;  sometimes  for  the  first  few  days  the  expec- 
toration is  even  rather  increased ;  it  speedily  alters  in  character, 
so  that  it  is  expelled  much  more  readily,  and  thus  the  cough  be- 
comes easier,  even  before  the  expectoration  diminishes.  The 
patient  is  soon  enabled  to  lie  down  at  night  with  his  head  lower, 
and  in  a  week  or  ten  days,  and  sometimes  earlier,  can  do  with  only 
one  pillow,  an  improvement  which  occurs  in  spite  of  fogs,  damp,  or 
east  winds,  nay,  even  whilst  the  weather  gets  daily  worse,  and 
when  the  patient  is  exposed  to  it  the  chief  part  of  the  day.  These 
patients  all  came  daily  to  the  hospital.  Of  course  it  would  be 
much  better  to  keep  a  patient  in  a  warm  room. 

Of  the  twenty-five  cases,  all  were  benefited  except  one.  In  one 
case  the  improvement  was  very  gradual,  but  each  inhalation  pro- 
duced evident  temporary  improvement.  In  twenty-one  cases,  the 
average  number  of  inhalations  required  was  9-4,  and  the  average 
number  of  days  was  twelve,  before  the  patients  were  discharged 
cured.  The  greatest  number  of  inhalations  in  one  case  was 
eighteen,  and  the  smallest,  three.  The  case  longest  under  treat- 
ment required  twenty-four  days,  the  shortest,  four. 

In  order  to  ensure,  as  far  as  possible,  only  the  topical  effects  of 
the  ipecacuanha  spray,  we  were  careful  to  direct  the  patient  to  spit 
out,  and  even  to  rinse  out  the  mouth  at  each  pause  in  the  adminis- 
tration, for  far  more  wine  collects  in  the  mouth  than  passes  into  the 
lungs.  If  this  precaution  is  not  adopted,  sometimes  enough  is 
swallowed  to  excite  nausea,  and  even  vomiting,  by  which  means 
the  bronchial  mucus  is  mechanically  expelled,  and  of  course  in  this 
way  effects  temporary  improvement.  Even  when  this  precaution 
is  observed,  a  protracted  inhalation  will  excite  nausea,  and  some- 
times vomiting,  by  the  absorption  of  the  wine  by  the  bronchial 
mucous  membrane ;  though,  strange  to  say,  vomiting,  when  thus 
induced,  was  long  delayed,  even  for  several  hours,  nay,  sometimes 
till  the  evening,  though  the  inhalation  was  used  in  the  morning. 
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In  our  cases,  however,  the  improvement  was  not  due  to  the  nau- 
seating- effects  of  the  spray,  for  we  took  care  to  avoid  this  contin- 
gency, by  administering  a  quantity  inadequate  to  produce  this 
result.  The' duration  of  each  inhalation  will  depend  on  the  amount 
of  spray  produced  by  each  compression  of  the  elastic  ball,  or  on 
the  susceptibility  of  the  patient  to  the  action  of  ipecacuanha.  As  a 
rule,  the  patient,  at  first,  will  bear  about  twenty  squeezes  of  the 
spray  without  nausea,  and  will  soon  bear  much  more.  After  two 
or  three  squeezes,  especially  on  commencing  the  treatment,  we 
must  pause  awhile.  It  is  necessary  to  look  at  the  patient's  tongue, 
and  tell  him  to  learn  to  depress  it ;  for  if  the  tongue  is  much  arched 
it  will  hinder  the  passage  of  the  spray  to  the  lungs.  It  is  a  good 
plan  to  tell  the  patient  to  close  his  nose  with  his  fingers,  and  to 
breathe  deeply.  The  inhalation  should  be  used  at  first  daily,  and 
in  bad  cases  twice  or  thrice  in  the  day,  afterwards  every  other  day 
suffices,  and  the  interval  may  be  gradually  extended.  If  the  ipe- 
cacuanha wine  is  diluted,  then  the  spray  must  be  used  a  longer 
time.    In  cold  weather  the  wine  should  be  warmed. 

We  have  tried  the  spray  with  very  satisfactory  results  in  a  few 
cases  of  a  more  severe,  though  closely  allied,  disease,  which  may 
be  thus  summarised: — A  patient  has  suffered  for  several  years 
from  severe  "winter  cough,"  with  much  dyspncea,  cough,  and  ex- 
pectoration, and  on  several  occasions  has  spat  up  a  considerable 
quantity  of  blood.  The  physical  signs  denote  slight  fibroid  con- 
solidation, with  excavation  of  both  apices  with  much  emphysema, 
perhaps  atrophous  in  kind.  There  is  little  or  no  rhonchus,  and  no 
fever.  The  expectoration  may  be  slight,  or  very  abundant,  muco- 
purulent, or  purulent.  The  dyspnoea  is  perhaps  so  very  severe, 
and  is  so  paroxysmal  as  to  justify  calling  the  case  bronchial  asthma 
with  emphysema  and  fibroid  phthisis. 

In  this  class  of  cases  the  ipecacuanha  spray  is  almost  as  bene- 
ficial as  in  those  just  previously  described.  The  spray  soon 
controls  the  dyspnoea,  thus  enabling  the  patient  to  sleep,  gready 
lessens  expectoration  and  cough,  and  by  these  means  really 
improves  the  general  health.  As  in  the  previous  cases,  the  first 
inhalation  may  considerably  improve  the  breathing,  though  the 
effects  are  not  permanent,  the  dyspnoea  returning  in  the  evening-, 
so  that  spraying  is  needed  night  and  morning,  and  may  be  required 
for  weeks  or  months,  the  ipecacuanha  appearing  rather  to  mitigate 
than  to  permanently  cure  the  dyspnoea. 

We  have  used  this  spray  in  cases  of  true  and  severe  bronchial 
asthma,  with  very  opposite  results*    In  one  severe  case,  accom- 
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panied  by  a  great  deal  of  bronchitis,  it  gave  very  jjreat  relief. 
The  other  patient,  not  so  ill,  had  been  all  his  life  asthmatic,  and 
on  catching  even  a  slight  cold  his  breathing  became  greatly 
oppressed.  In  this  instance  each  application  of  the  spray  con- 
siderably aggravated  the  dyspnoea,  even  when  the  wine  was 
diluted  with  an  equal  quantity  of  water.  Possibly  a  still  weaker 
solution  might  have  been  borne,  but  we  are  inclined  to  think  that 
in  this  case  any  quantity  of  ipecacuanha  would  have  disagreed,  as 
the  tightness  of  breathing  increased  almost  immediately  on  com- 
mencing the  inhalation.  The  successful  case  was  a  very  severe 
one.  For  years  this  woman  had  suffered  from  bronchitic  asthma, 
and  when  she  applied  to  the  hospital  was  unable  to  lie  down,  owing 
to  violent  paroxysmal  dyspnoea.  The  worst  attack  began  about 
3  A.M.,  compelling  her  to  start  out  of  bed  and  struggle  for  breath. 
She  was  very  emphysematous,  the  expiration  enormously  pro- 
longed. She  was  very  hoarse.  The  first  inhalation  removed  the 
hoarseness  in  a  few  minutes,  and  much  improved  her  breathing, 
which  continued  freer  till  midnight,  when  the  dyspnoea  returned. 
The  cough  became  easier,  and  she  expectorated  more  freely.  Each 
inhalation  always  gave  her  very  great  and  marked  relief.  She 
walked  to  the  hospital  with  great  difficulty,  being  constrained  to 
stop  frequently.  On  entering  the  room  she  could  not  speak,  but 
laboured  violently,  and  with  loud  wheezing  to  get  her  breath.  A 
few  inhalations  would  gradually  set  the  breathing  free,  so  that  air 
entered  more  and  more  freely,  with  gradual  diminution  of  the 
wheezing,  till,  by  the  completion  of  the  inhalation,  she  could 
breathe  without  difficulty.  As  the  breathing  improved,  she  could 
feel  the  spray  descending  lower  and  lower  in  her  chest.  At  first 
it  would  seem  to  reach  only  the  back  of  the  tongue,  then  the  top  of 
the  sternum,  then  descend  to  mid- sternum,  and  at  last  she  felt  as  if 
it  reached  as  low  as  the  pit  of  the  stomach.  This  improvement 
was  maintained  througli  the  day,  but  at  evening  a  relapse  would 
occur;  yet  her  nights,  though  at  first  bad,  were  still  decidedly 
better  than  before  the  treatment.  Soon,  however,  the  effects 
became  more  lasting,  and  she  slept  well.  On  discontinuing  the 
spray,  however,  the  breathing  again  grew  worse,  and  she  was 
obliged  to  revert  to  the  treatment ;  but  unfortunately  she  so  easily 
caught  cold,  and  so  bad  was  the  weather,  that  she  was  obliged  to 
stay  away  for  days  together.  Whilst  her  breathing  improved,  the 
cough  and  expectoration  mended,  but  these  two  symptoms  con- 
tinued rather  troublesome.  So  marked  was  the  benefit  from  the 
spray  that  the  patient  and  her  friends  expressed  their  astonishment, 
especially  at  the  prompt  relief  it  gave. 
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We  have  tried  it  in  several  additional  cases  of  genuine  asthma, 
but  with  unsatisfactory  results ;  for  in  most  cases  it  has  consider- 
ably tightened  the  breathing  to  such  an  extent  that  patients  have 
refused  to  give  it  a  second  or  third  trial. 

We  have  continued  to  carry  on  our  observations  with  ipecacu- 
anha wine  spray,  and  with  results  confirmatory  of  the  statements 
made  in  the  Brit,  Med,  Journal,  We  find,  however,  that  some 
patients  are  very  intolerant  of  ipecacuanha  spray,  which  in  them 
causes  a  good  deal  of  irritation,  and  even  tightness  of  breathing. 
It  is  advisable,  therefore,  at  first  to  dilute  the  wine  with  one  or  two 
parts  of  water,  a  precaution  especially  needful  for  patients  affected 
with  much  dyspnoea,  with  lividity ;  for  the  spray  may  for  some 
hours  much  intensify  the  difficulty  of  breathing  and  lividity,  so  as 
to  alarm  the  patient  and  friends. 

It  may  not  be  much  out  of  place  to  mention  here  that,  in  several 
instances,  we  have  found  the  spray  very  serviceable  in  non-febrile 
inflammatory  sore  throats,  the  mucous  membrane  being  swollen 
and  very  red.  We  have  found  it  useful,  too,  in  hoarseness  from 
congestion  of  the  vocal  cords.  Where  the  hoarseness  has  lasted  a 
few  days  only,  or  one  or  two  weeks,4he  spray  often  speedily  cures ; 
but  where  the  hoarseness  has  persisted  three  months,  or  longer, 
the  spray  improves  the  voice  considerably,  but  leaves  some  hoarse- 
ness. 

Dr.  Hyde  Salter  strongly  recommends  ipecacuanha  in  hay- 
asthma,  and  in  other  forms  of  asthma,  employing  it  to  cut  short 
a  paroxysm  of  dyspnoea.  He  considers  that,  in  common  with 
tobacco  and  antimony,  it  controls  by  virtue  of  its  action  as  a  de- 
pressant. He  prefers  it  to  the  other  two  remedies  just  named,  and 
gives  it  in  doses  large  enough  to  cause  depression,  but  too  small 
to  excite  vomiting.  Like  other  depressants,  it  must  be  given  at 
the  very  beginning  of  the  attack  of  dyspi^cea,  for  the  influence  of 
the  remedy  is  considerably  less  over  a  fully-developed  attack.  He 
prefers  the  powder  to  the  wine,  and  seldom  gives  less  than  twenty 
grains.  This  treatment,  directed  only  against  each  attack  of  dys* 
pnoea,  leaves  the  complaint  in  other  respects  untouched,  and  more 
permanent  relief  must  be  sought  in  an  appropriate  diet,  and  a 
climate  suited  to  the  patient. 

Dr.  Hyde  Salter  has  drawn  particular  attention  to  the  influence  of  diet  on  pure 
asthma.  As  persons  prone  to  asthma  suffer  from  tightness  of  the  breath  for  some 
hours  after  a  meal,  and  the  smallest  quantity  of  food  greatly  aggravates  an  attack 
of  asthma,  therefore  the  meals  must  be  small,  and  digestible.  Asthmatic  attacks 
occur  commonly  at  night,  seeming  to  be  favoured  by  sleep ;  keeping  awake  often 
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wards  off  an  attack.  The  attadcs  are  npmaWy  liable  to  occur  after  a  late  meat, 
tberdbre  an  attbmatic  should  take  a  light  tea,  and  go  without  topper;  in  fact* 
ihoold  take  no  foil  meal  after  two  o*dock.  Breakfiut  thonld  be  the  chief  meaL 
Asthmatics  most  nie  early,  to  avoid  a  too  prolonged  fast.  Their  food  most  be 
plain,  wen  cooked,  and  nutritioos.  Milk  and  eggs  form  a  good  diet.  Cocoa  is 
better  than  tea,  bat  milk  is  better  than  either.  Mutton  is  prefieraUe  to  beef  or 
lamb,  while  pork  and  veal  must  be  prohibited ;  new  boiled  potatoes,  or  succulent 
vegetables  may  be  permitted.  Fish  is  suitable.  Cheese,  desert,  preserved  meats 
or  fruits,  must  not  be  eaten,  and  stimulants  of  any  kind  are  generally  bad.  Heavy 
malt  liquors,  especially  those  containing  much  carbonic  atcid,  are  the  worst  bever- 
ages. The  quantity  of  food  should  not  be  large,  although  food  does  not  produce 
the  paroxysm  by  its  bulk,  as  the  attack  generally  occurs  some  hours  after  a  meal, 
when  the  stomach  is  becoming  empty.  Most  asthmatics  may  eat  what  they  like 
at  breakfast.  Dr.  Pridham,  who  has  had  great  success  in  the  treatment  of  asthma, 
and  who  long  ago  pointed  out  the  importance  of  a  regulated  diet,  orders  the  fol- 
lowing regimen :—  Breakfast,  at  eight,  half  a  pint  of  tea  or  coffee,  with  a  little 
cream,  and  two  ounces  of  dry,  stale  bread.  Dinner  at  one,  turo  ounces  of  fresh 
beef  or  mutton,  without  fat  or  skin,  two  ounces  of  stale,  dry  bread,  or  well-boilcd 
rice.  Three  hours  after  dinner,  half  a  pint  of  weak  brandy-and«water,  or  toast- 
and-water  ad  libitum.  Supper,  at  seven,  two  ounces  of  meat,  and  two  ounces  of 
dry  bread.  He  prohibits  drinking  for  an  hour  before  dinner  or  supper,  and  tilt 
three  hours  after  meals.  When  digestion  has  improved,  he  allows  three  ounces  of 
meat  twice  a  day.  Dr.  Salter  gives  the  following  excellent  remarks  on  the  cli- 
mates suitable  for  asthmatics : — 

(a.)  Residence  in  one  locality  will  radically  and  permanently  cure  asthma 
resisting  all  treatment  in  another  locality. 

{h,)  The  localities  most  beneficial  to  the  largest  number  of  cases  are  large, 
populous,  and  smoky  cities. 

(e.)  That  this  effect  of  locality  depends  probably  on  the  air. 

(J.)  That  the  air  which  would  be  imagined  to  be  the  worst  for  the  general  health 
is,  as  a  rule,  the  best  for  asthma ;  thus  the  worst  parts  of  cities  are  the  best,  and 
conversely. 

(e.)  This  is  not  always  the  case,  the  very  reverse  being  sometimes  so. 

(f,)  That  there  is  no  end  to  the  apparent  caprice  of  asthma  in  this  respect. 

(/.)  That  possibly  there  is  no  case  of  asthma  that  might  not  be  cured  if  the  right 
air  could  be  found. 

(m.)  That  the  disposition  is  not  eradicated,  but  merely  suspended. 

Ipecacuanha  will  in  many  cases  of  whooping^-cough  often  lessen 
the  severity  and  frequency  of  the  paroxysms,  and  will  frequently 
arrest  the  vomiting'  they  produce.    Dr.  Phillips,  and  some  other 
observers,  consider  ipecacuanha  especially  useful  when  the  attacks 
of  coughing^  are  accompanied  by  retching-  and  vomiting.     Like 
other  whooping-cough  remedies,  it  often  fails  in  cases  apparently 
in  all  respects  similar  to  those  it  benefits,  and  in  certain  epidemics 
it  appears  to  be  all  but  useless. 
It  is  also  supposed  to  be  a  diaphoretic.     Of  course  it  excites 
veating  when  it  excites  nausea;  but  even  irrespective  of  this  con- 
ion,  it  may  perhaps  be  a  diaphoretic. 
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It  has  been  highly  praised  for  its  efficacy  in  haemorrhages,  as  in 
epistaxis,^  bleeding  from  the  lungs  or  womb,  and  the  flooding 
after  delivery.  Some  of  its  advocates  give  even  drachm  doses  of 
the  powder. 

In  flooding  after  delivery,  Higginbotham  recommends  ipeca- 
cuanha in  quantity  sufficient  to  produce  vomiting,  and  to  this  effect 
he  ascribes  its  great  efficacy  in  arresting  haemorrhage.  In  his 
hands  this  treatment  succeeded  in  the  most  desperate  flooding 
cases;  but  it  may  well  be  doubted  whether,  beyond  its  emetic 
effect,  ipecacuanha  exerts  any  influence  over  uterine  haemorrhage. 
Zinc  would  probably  answer  equally  well.  Dr.  George  Bird  tells 
me  that  he  once  witnessed,  in  the  case  of  a  Syrian  Jewess,  the 
prompt  suppression  of  flooding  by  her  attendant,  who  crammed 
down  the  patient's  throat  a  handful  of  her  hair.  Probably  the 
mechanical  excitation  of  vomiting  would  prove  useful  in  flooding. 

Trousseau  recommended  ipecacuanha  to  be  taken  for  some  days 
immediately  after  childbirth,  as  a  useful  means  to  promote  the 
natural  functions  peculiar  to  that  time. 

Ipecacuana  acts  more  surely  as  an  emetic  when  given  in  divided 
doses,  at  short  intervals ;  as  five  grains  in  a  little  warm  water 
every  five  or  ten  minutes. 


VERATRUM  VIRIPE. 
VERATRUM  ALBUM. 
VERATRIA  (Sabadilla). 

Veratrum  VIRIDE  Contains  two  alkaloids,  viridia  and  veratroidia, 
and  these  differ,  both  physiologically  and  chemically,  from  veratria 
derived  from  Sabadilla  seeds.  Veratroidia  is  placed  physiologi- 
cally between  viridia  and  veratria. 

Viridia  causes  great  muscular  weakness,  slow  pulse,  greatly 
lowered  arterial  pressure,  muscular  thrills,  convulsions,  diminution 
and  at  last  loss  of  reflex  action  (in  frogs),  but  produces  no  purg- 
ing, nor  vomiting,  nor  sneezing  when  snuffed  into  the  nose. 

*  Dr.  Martin,  of  Geneva,  arrests  epistaxis  (the  blood  generally  coming  from  one 
nostril)  by  compressing  the  facial  artery  of  the  side  upon  the  upper  jaw,  near  the 
nose,  thus  lessening  the  supply  of  blood  to  the  nose.  Is  it  possible  to  arrest  flood- 
ing by  compressing  the  aorta,  in  the  manner  adopted  by  Mr.  Murray  in  aneurism  ? 
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Viridia  acts  directly  on  either  the  muscular  substance  or  the  ganglia  of  the 
heart ;  for  (i)  it  affects  the  heart  when  the  pneumogastric  is  divided,  (2)  and  when 
it  is  directly  applied  to  the  heart*s  substance. 

The  considerable  diminution  of  arterial  pressure  is  partly  due  to  the  effect  of  the 
drug  on  the  heart,  but  it  is  supposed  also  to  paralyze  the  vaso-motor  centres. 

Diminution  of  reflex  action  is  not  due  to  the  influence  of  viridia  on  the  muscles 
or  nerves,  and  must  therefore  be  due  to  the  depression  of  the  reflex  function  of  the 
cord. 

Veratroidia,  more  irritating^  than  viridia,  causes  sneezing,  vomit- 
ing, diarrhoea,  thrills,  and  convulsions.  Like  viridia,  it  is  a  spinal 
depressant.     It  affects  the  circulation  less  than  viridia. 

Veratria  (from  Sabadilla  seeds)  is  an  irritant,  and  excites  sneez- 
ing, vomiting,  purging,  violent  twitchings,  and  convulsions,  and 
afterwards  great  muscular  weakness  with  loss  of  electric  irrita- 
bility. The  pulse  is  at  first  quickened  and  strengthened,  then 
slowed,  and  afterwards  becomes  quick,  weak,  and  irregular.  The 
twitchings  and  convulsions  are  probably  in  part  due  to  the  effect  of 
the  veratria  on  the  muscles,  and  partly  on  the  cord. 

The  twitchings  and  convulsions  are  not  produced  by  the  action  of  veratria  on 
the  brain,  as  they  occur  after  section  of  the  spinal  cord.  They  are  partly  due  to 
the  direct  action  on  the  muscles,  for  they  occur  when  the  cord  is  destroyed,  and  in 
animals  whose  nerves  are  paralyzed  by  curare. 

Veratria  heightens  the  reflex  function  of  the  spinal  cord,  power- 
ful muscular  contraction  being  excited  by  the  movements  of  the 
animal,  or  by  an  irritation.    The  frog  soon  becomes  tetanised. 

That  veratria  affects  the  cord,  is  shown  by  the  experiments  of  Kolliker  and 
Guttmann,  who  found  that  if  an  artery,  the  femoral  or  aorta,  were  tied  and  the 
animal  then  poisoned,  still  the^arts  protected  by  the  ligature  from  the  action  of 
the  poison  were  tetanized. 

Veratria  produces  in  frogs  great  muscular  weakness,  loss  of 
voluntary  power,  and  muscular  contractility  on  galvanic  stimula- 
tion. Veratria  produces  paralysis  likewise  in  warm-blooded  ani- 
mals, but  tetanus  very  rarely. 

How  are  these  phenomena  produced  ?  By  the  direct  action  on  the  muscles,  or 
by  exhaustion  from  the  convulsions  (tetanic  contractions)  ? 

The  general  paralysis  of  the  voluntary  muscles  is  not  owing  to  muscular  ex- 
haustion produced  by  powerful  tetanic  contractions :  for  paralysis  is  produced  in 
warm-blooded  animals  without  tetanus,  and  in  frogs,  muscular  contractility  is  lost 
in  limbs  protected  from  tetanus  by  division  of  their  nerves ;  for,  on  severing  the 
femoral  nerve,  the  muscles  lose  their  irritability  as  soon  as  those  of  a  limb  with  an 
unsevered  nerve,  although,  owing  to  the  division  of  the  femoral  nerve,  no  tetanic 
convulsions  in  the  limb  take  place.  Further,  by  tying  the  abdominal  aorta  to 
protect  the  posterior  extremities  from  the  influence  of  the  poisoned  blood,  they 
became  tetanized,  but  retained  their  irritability  for  a  considerable  time.   The  para* 
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lysis  is  not  owing  to  any  alteration  in  the  trunks  of  the  motor  nerves  ;  for,  so  long 
as  the  muscles  contract  under  direct  galvanic  stimulation,  so  long  do  nerves  con- 
duct impressions  to  the  muscles.  The  rapid  occurrence  of  rigor  mortis  and  acid 
reaction  of  the  muscles  make  it  prohahle  that  veratria  kills  the  muscles;  for  these 
phenomena  do  not  set  in  early  after  nerve- poisoning.  Veratria  induces  rigor  as 
soon  as  muscular  irritability  is  destroyed.  It  produces  no  morphological  change 
in  the  muscles  till  rigor  mortis  sets  in. 

Bezold  and  Hirt  believe  that  veratria,  besides  acting  on  the 
muscles,  paralyzes  the  ends  of  the  motor  nerves. 

After  weak  doses,  a  period  occurred  when  the  nerves  failed  to  conduct  impres- 
sions to  the  muscles,  whilst  the  muscles  themselves  contracted  after  direct  stimu- 
lation. 

The  effect  of  veratria  on  the  sensory  nerves  has  not  been  ascer- 
tained. Applied  to  the  skin  it  causes  numbness,  and  therefore 
paralyzes  the  sensory  nerves. 

Veratria  affects  the  heart  muscles  like  the  voluntary  muscles. 

After  death  the  heart  is  dilated  and  flaccid,  and  does  not  contract  by  galvanic 
stimulation.  It  probably  does  not  influence  the  heart  through  the  pneumogastric 
nerve ;  at  least,  after  destroying  the  functions  of  this  nerve  by  curare,  veratria  still 
paralyzed  the  heart. 

As  veratria  affects  the  frog*s  heart  much  less  than  the  other  muscles,  and  as, 
unlike  the  effect  of  most  other  cardiac  poisons,  the  cessation  of  the  heart's  con- 
tractions takes  place  in  physiological  order,  Guttmann  concludes  that  it  is  less 
markedly  a  heart-poison  than  many  other  toxic  agents. 

Experiments  appear  to  show  that  veratria  first  stimulates,  and  then  paralyzes 
the  nucleus  and  terminations  of  the  pneumogastric  nerve,  and  the  vaso-motor 
centre,  and  depresses  the  respiratory  centre. 

Veratria  ointment  excites  a  sensation  of  warmth  and  pricking, 
followed  by  coldness.  Unless  applied  for  some  time  it  does  not 
excite  inflammation,  but  it  then  produces  a  red  itching  rash.  It  is 
a  very  efficacious  remedy  in  neuralgia,  and,  like  aconite,  has  most 
influence  over  neuralgia  of  the  fifth  nerve.  An  ointment  of  the 
Pharmacopoeial  strength  is  generally  strong  enough  when  applied 
to  the  face,  but  in  other  neuralgias  a  stronger  ointment  is  required. 
Dr.  Tumbull,  who  largely  employed  veratria  ointment  used  a  pre- 
paration containing  twenty  and  sometimes  even  forty  grains  to  the 
ounce.  These  strong  ointments  not  uncommonly  prove  very  use- 
ful in  sciatica  when  rubbed  along  the  course  of  pain  for  twenty 
minutes  to  half  an  hour,  twice  or  three  times  a  day.  This  strong 
ointment  is  sometimes  useful  in  the  neuralgic  pain  consequent  upon 
shingles.  The  susceptibility  to  its  action  varies;  thus,  in  some 
persons,  it  readily  produces  numbness  and  a  sensation  of  coldness, 
which  may  last  several  days. 
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Like  aconitia  ointment,  it  is  often  useful  in  sick  headache,  where 
the  pain  is  accompanied  and  followed  by  tenderness  of  the  skin. 
It  should  be  well  rubbed  over  the  seat  of  pain  on  the  very  com- 
mencement of  the  attack.  It  excites  less  irritation  and  sometimes 
succeeds  better  than  the  aconite,  often  very  quickly  subduing  the 
pain,  preventing-  the  vomiting,  and  reducing  the  duration  of  an 
attack  to  one  or  two  hours,  or  even  to  a  few  minutes,  while  previ- 
ous to  the  veratria  treatment  it  used  to  last  one,  two,  or  three 
days. 

Dr.  Turnbull  used  a  strong  ointment  to  rheumatic  joints,  and  no 
doubt  it  relieves  some  cases,  although  unfortunately,  it  more  gen- 
erally fails. 

Turnbull  also  applied  the  ointment  to  the  chest  of  patients  suf- 
fering from  heart  disease,  with  rapid  irregular  pulse,  hurried 
breathing,  much  lividity  and  dropsy,  palpitation  and  inability  to  lie 
down — to  cases  indeed  usually  benefitted  by  digitalis.  These 
symptoms  the  ointment  not  uncommonly  relieved,  the  patients 
passing  a  large  quantity  of  urine,  even  six  pints  a  day.  He 
maintains  that  it  acts  differently  on  the  system  when  absorbed  by 
the  skin  than  when  administered  by  the  mouth.  He  likewise  em- 
ployed a  strong  ointment  to  the  painful  joints  at  the  onset  of  an 
attack  of  gout.  Care  must  be  taken,  especially  with  the  stronger 
ointments,  not  to  apply  them  to  the  broken  skin,  or  they  will  excite 
much  pain  and  inflammation. 

When  sniffed  up  the  nose  the  smallest  quantity  excites  violent 
sneezing,  sometimes  lasting  for  hours. 

The  active  principles  of  these  substances  pass  readily  into  the 
blood,  as  is  sufficiently  proved  by  the  symptoms  they  occasion ; 
dull,  heavy,  frontal  headache,  sometimes  accompanied  by  shooting 
or  stabbing  pain  over  one  or  both  brows,  in  the  pit  of  the  stomach, 
and  at  the  region  of  the  heart.  The  heart  is  greatly  affected ;  for 
the  pulse  grows  slow  and  weak,  and  may  sink  from  70  or  80  to  40 
or  35  beats  in  the  minute,  becoming  at  the  same  time  so  feeble  as 
scarcely  to  be  felt  at  the  wrist.  Pushed  to  the  full  extent,  this  drug 
greatly  prostrates  the  muscular  strength — to  the  extent,  perhaps, 
of  rendering  walking  impossible,  and  the  muscles  may  twitch  and 
jerk  spasmodically.  The  surface  is  bedewed  with  a  clammy  sweat, 
the  features  are  pinched,  and  there  may  be  complete  blindness  and 
deafness,  but  delirium  is  rare.  Dangerous  as  these  symptoms 
appear,  yet  they  speedily  pass  away  if  the  drug  is  discontinued. 
Some  self-experimenters  have  experienced  dull  aching  pains,  made 
worse  by  movement,   and  tonic  and   atonic  contractions  of  the 
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muscles,  sometimes  violent,  especially  of  the  face  and  extremities. 
This  substance  has  the  same  prostrating  effect  on  birds,  and  in 
America  is  sometimes  used  to  destroy  these  animals;  it  makes 
them  too  weak  to  fly,  and  thus  they  are  easily  caught ;  but  if  left 
awhile,  the  effects  of  the  drug  pass  off,  and  they  escape. 

Veratrum  has  been  compared,  on  the  one  hand,  to  digitalis;  on 
the  other,  to  aconite.  Like  digitalis,  it  is  said  to  strengthen  the 
contractions  of  the  heart,  and  to  weaken  them  only  when  the  dose 
is  excessive.  The  properties  of  veratrum  appear  to  be  more  allied 
to  those  of  aconite. 

Veratrum  has  been  said  to  lower  the  temperature  in  health ;  but 
this  is  not  the  case  according  to  the  late  Dr  Squarey's  observations 
on  University  College  Hospital  patients. 

Veratrum  viride  has  been  employed  in  the  convulsions  of  chil- 
dren, chorea,  typhoid  fever,  scarlet  fever,  measles,  pneumonia,  and 
pleurisy.  In  regard  to  pneumonia  and  pleurisy,  some  authorities 
consider  that  veratrum  is  useful  only  in  the  asthenic  forms,  acting 
then  like  tartar-emetic  or  aconite ;  others,  however,  as  confidently 
recommend  this  remedy  in  the  asthenic  forms.  Numerous  pub- 
lished cases  tend  to  support  the  efficacy  of  this  remedy  in  pneu- 
monia. Of  forty  cases  published  by  Dr.  Kieman,  five  died, 
making  a  percentage  of  12-5  ;  but  some  of  these  were  in  a 
desperate  condition  before  undergoing  treatment,  so  that  the  per- 
centage is  probably  higher  than  it  would  have  been  had  the 
medicine  been  employed  at  the  beginning  of  the  attack.  Dr. 
Drasche  has  recorded  seventy- three  cases,  showing  the  beneficial 
effect  of  the  remedy.  It  greatly  lessened  the  pulse,  and  lowered 
the  temperature  from  1°  to  3**  C,  quieting  the  breathing,  changed 
the  character  of  the  expectoration  to  a  light  yellow  colour, 
rendered  it  scantier,  and  calmed  the  patients.  It  did  not  appear  to 
shorten,  but  it  seems  even  to  lengthen,  the  acute  stage.  This 
observer  states  that  veratrum  retards  the  resolution  of  the  lung, 
and  sometimes  produces  vomiting  of  watery  grass-green  fluid,  and 
occasionally  diarrhoea.  On  discontinuing  the  remedy  before  the 
decline  of  the  disease,  the  pulse  again  immediately  rises.  The 
experience  of  others,  though  favourable  to  the  veratrum  treatment, 
has  not  been  so  successful ;  indeed,  it  is  obvious  how  very  difficult 
it  is  to  ascertain  whether  the  effects  attributed  to  it  were  really  due 
to  the  veratrum.  According  to  some  observers,  veratrum  reduces 
the  pulse,  but  often  only  temporarily,  and  if  its  effects  are  to  be 
maintained,  it  must  be  given  in  increasing  doses.  Further,  while 
it  is  admitted  that  the  temperature  is  reduced,  it  is  not  lowered  to 
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the  extent  stated  by  Drasche,  nor  is  the  inflammation  checked  or 
shortened. 

Typhoid  fever,  it  is  said,  may  be  beneficially  treated  by  veratrum. 

Oulmont  has  pointed  out  that  the  alkaloid  veratria  will  not  pro- 
duce the  effects  just  described,  which  must  therefore  be  owing*  to 
some  other  constituent  of  the  plant;  hence  the  tincture,  not  the 
alkaloid,  should  be  used. 

In  the  treatment  of  the  foregoing*  diseases  it  is  better  to  give 
small  doses,  as  one  or  two  minims  every  hour,  rather  than  larger 
ones  at  longer  intervals.  It  has  been  pointed  out  already,  that  it 
is  requisite  to  augment  the  dose  gradually  in  order  to  keep  the 
pulse  down,  otherwise  it  will  sometimes  suddenly  rise  to  120  or  140 
beats,  which,  however,  may  be  reduced  again  in  a  few  hours  by  a 
small  increase  of  the  dose. 

Veratrum  is  said  to  be  efficacious  in  removing  the  pain  of  acute 
rheumatism,  and  in  controlling  and  shortening  the  fever.  It  is 
also  said  to  be  of  service  in  neuralgia,  sciatica,  and  lumbago,  and 
in  the  *' congestive  headache"  which  occurs  at  the  menstrual 
period. 

Veratrum  album  has  been  used  with  success  in  the  vomiting  and 
purging  of  summer  diarrhoea. 


COLCHICUM. 

While  the  physiological  effects  of  colchicum  are  very  similar  to 
those  of  veratrum,  yet  one  drug  cannot  be  therapeutically  substi- 
tuted for  the  other. 

Strong  preparations  of  colchicum,  applied  to  the  skin,  irritate, 
excite  redness,  pricking  and  smarting,  and  the  powder  of  colchicum 
sniffed  up  the  nose  excites  sneezing  and  watery  discharge  from  the 
eyes  and  nose. 

Colchicum  is  acrid  to  the  taste,  produces  much  irritation  of  the 
fauces,  with  increase  of  saliva,  sometimes  in  such  quantity  as  mig^ht 
well  be  termed  salivation. 

Colchicum  is  an  irritant  to  the  stomach  and  intestines,  and  pro- 
duces its  effects,  whether  swallowed,  or  injected  into  the  veins. 

Small  doses,  continued  for  some  time,  produce  a  coated  tongue 
and  disagreeable  taste,  impair  the  appetite,  excite  more  or  less 
thirst,  with  pain  at  the  epigastrium,  rumblings  of  the  stomach,  and 
looseness  of  the  bowels. 
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Should  vomiting'  occur,  the  ejected  matters  are  bilious,  or  com- 
posed of  mucus,  and  after  a  large  dose  may  contain  blood.  The 
stools  are  soft,  or  even  liquid,  and  of  a  high  colour ;  but  after  a 
large  or  poisonous  quantity  they  are  at  first  of  the  character  just 
mentioned,  but  afterwards  become  dysenteric,  consisting  of  slime 
and  blood,  accompanied  with  much  straining  and  cutting  pains  in 
the  belly.  Even  when  injected  under  the  skin,  colchicum  affects 
the  intestinal  canal  in  the  same  way. 

Colchicum  is  rarely  used  in  diseases  of  the  alimentary  canal.  It 
has  been  employed  as  a  cholagogue.  Rutherford,  in  his  recent  in- 
vestigations, finds  that  colchicum  in  large  doses,  given  to  fasting 
dogs,  considerably  increases  the  biliary  secretion,  and  at  the  same 
time  it  purges  powerfully. 

Colchicum,  it  is  supposed,  is  most  serviceable  in  both  gout  and 
rheumatism  when  it  purges  ;  but  others  hold  purgation  to  be  not 
only  unnecessary  but  injurious ;  and  there  is  no  doubt  that  colchi- 
cum will  as  quickly  cure  an  attack  of  gout  without  purging. 

Colchicum  quickly  enters  the  blood,  and  in  full  doses  soon  ex- 
cites warmth  at  the  stomach,  with  a  glow  and  outbreak  of  per- 
spiration of  the  whole  surface  of  the  body,  throbbing  of  the  vessels, 
and  reduction  of  the  force  and  frequency  of  the  pulse. 

Poisoning  by  this  plant,  or  its  preparations,  produces  profound 
prostration,  sometimes  pain  in  the  head,  pinched  features,  perspir- 
ing, clammy  skin,  small,  weak,  or  intermittent  quick  pulse,  and 
not  unfrequently  strong  muscular  twitchings,  accompanied  by  pain; 
indeed,  pains  have  been  felt  in  all  the  extremities,  and  Dr.  Henderson 
narrates  a  case  in  which  most  of  the  joints  were  painfully  affected. 
Colchicum  is  said  to  cause  pain  in  the  urinary  tract,  with  smarting 
on  micturition. 

After  a  quantity  sufficient  to  produce  the  symptoms  just  detailed, 
the  stomach  and  intestines  are  found  much  congested  and  inflamed. 

It  is  reputed  to  be  diuretic,  and  to  stimulate,  even  in  healthy  per- 
sons, the  secretion  of  a  large  quantity  of  urinary  water  and  uric 
acid ;  but  these  statements  have  not  been  confirmed  by  the  obser- 
vations either  of  Bocker  or  Garrod,  which  show  that  if  it  acts  at  all 
on  the  kidneys,  colchicum  rather  lessens  the  amount  of  excreted 
water,  urea,  and  uric  acid. 

To  Dr.  Garrod  the  profession  is  indebted  for  an  exact  knowledge 
of  the  nature  of  gout.  This  philosophical  observer  has  shown  that 
in  gout  there  is  retention,  with  possibly  increased  formation,  of 
uric  acid  in  the  system.  From  the  urine  of  gouty  patients,  very 
little,  and  in  some  cases,  even  no  uric  acid  can  be  obtained,  while 
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plenty  can  be  detected  in  their  blood.  The  urates,  thus  circulating- 
through  the  tissues,  are  deposited  in  various  parts  of  the  body' 
and  excite  active  and  painful  inflammation. 

It  is  argued,  however,  that  urates  are  not  deposited  in  the  cartilaginous  and 
fibrous  tissues,  for  it  is  said  if  so  they  should  be  more  abundant  close  to  the 
vessels,  whilst  it  is  well  known  that  they  are  earliest  seen,  and  exist  most  plenti- 
fully, in  cartilages,  near  their  synovial  surface,  that  is,  at  the  greatest  distance 
from  the  blood-vessels ;  hence  it  is  maintained  that  the  urates  are  not  deposited, 
but  are  always  associated  in  gout  with  much  mal-nutrition ;  thus  an  excess  is 
formed  of  urates  which  remain  unabsorbed  in  the  slightly  vascular  and  non-vascn- 
lar  tissues,  and,  of  course,  accumulate  in  those  structures  at  the  greatest  distance 
from  the  vessels.  If  this  view  is  correct,  the  gouty  inflammation  cannot  be  set  up 
by  the  irritation  excited  during  the  deposition  of  the  urates,  but  is  due  to  some 
hitherto  undiscovered  cause. 

Colchicum,  it  is  well  known,  gives  prompt  relief  from  the  pain, 
inflammation,  and  fever  of  gout.  But  how  ?  Does  colchicum  cause 
the  elimination  of  uric  acid  from  the  system  through  the  kidneys, 
and  so  remove  the  condition  on  which  the  gout  immediately  de- 
pends ?  Now  Dr.  Garrod  has  experimentally  shown  that  colchicum 
exerts  no  influence  on  the  elimination  of  uric  acid  in  gouty  people. 
Colchicum  must,  therefore,  control  gouty  inflammation  without  in 
any  way  affecting  the  condition  on  which  the  gouty  inflammation 
in  the  flrst  instance  depends.  Hence  colchicum  is  merely  pallia- 
tive, removing  for  a  time  the  patient's  sufferings,  but,  as  experience 
abundantly  proves,  in  no  way  protecting  him  from  their  recurrence. 
For  it  is  on  all  hands  accepted  that  colchicum  is  inoperative  to  pre- 
vent a  return  of  the  attack ;  nay,  many  who  suffer  from  it  are  of 
opinion  that,  while  the  medicine  removes  altogether  an  existing 
attack,  it  ensures  the  speedy  return  of  another.  Hence  gout-ridden 
people  commonly  advise  their  fellow-sufferers  to  abstain  from  col- 
chicum. But  a  gouty  sufferer  is  apt  to  continue  gout-engendering 
habits,  and  to  forget  that,  as  he  grows  older,  his  gouty  tendency 
becomes  stronger. 

The  effect  of  colchicum  on  the  gouty  inflammation  is  very  rapid  ; 
for  a  large  dose  of  the  medicine,  say  a  drachm  of  the  wine,  often 
removes  the  severest  pain  in  the  course  of  one  or  two  hours,  and 
soon  afterwards  the  swelling  and  heat  subside.  Some  observa- 
tions, conducted  by  Dr.  Rickards  and  myself,  show  that,  while  the 
pain  is  thus  quickly  subdued,  the  temperature  of  the  body  falls  very 
little  during  the  day,  but  on  the  following  morning  there  is  gener- 
ally a  considerable  decline,  and  often  a  return  to  the  healthy  tem- 
perature ;  but,  should  the  fall  be  postponed  a  longer  time,  then  on 
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the  second  day  after  the  use  of  the  colchicum  a  continuous  decline 
of  the  temperature  takes  place,  till  all  fever  disappears. 

It  has  been  suggested  that  all  vascular  depressants  (including,  of  course,  colchi- 
cum) act  in  the  same  way ;  that,  by  slowing  the  heart,  less  blood  is  directed  to 
the  inflamed  tissues,  and  by  dilating  the  arterioles  generally,  blood  is  drawn  off 
from  the  inflamed  part,  and  by  this  twofold  action  diminishing  the  flow  of  blood 
to  the  peccant  organ,  the  inflammation  is  reduced.    (See  Aconite). 

To  a  small  extent  colchicum  may  possibly  act  in  this  manner ;  but  were  this 
the  sole  explanation  of  its  action,  it  ought  to  subdue  all  inflammations  equally, 
but  whilst  it  will  abolish  gouty  inflammation,  as  if  by  magic,  it  exerts  scarcely  any 
influence  on  other  inflammations. 

There  are  two  methods  of  employing  colchicum.  Some  give 
small  doses,  others  give  a  drachm  of  the  wine,  others  even  two 
drachms  at  a  time.  The  larger  dose  sometimes  produces  sickness, 
diarrhoea,  and  great  temporary  weakness.  But  it  extinguishes  the 
pain  at  once.    Small  doses  give  like  results  only  after  some  days. 

Colchicum  is  sometimes  of  use  in  the  treatment  of  various  dis- 
eases occurring  in  gouty  persons;  for  instance,  bronchitis,  asthma, 
chronic  urticaria  and  other  eruptions,  dyspepsia,  &c. 

Some  persons  are  very  tolerant  of  colchicum.  To  a  man  con- 
valescent from  lead  colic,  I  gave  at  first  two  drachms  and  a  half 
without  any  effect,  and  on  a  subsequent  day  four,  and  another  day 
six  drachms  without  any  result.  An  ounce  slightly  relaxed  his 
bowels,  and  ten  drachms  relaxed  his  bowels  five  times  and  caused 
a  little  sickness.  No  symptoms  set  in  till  ten  hours  after  the  medi- 
cine. 


PODOPHYLLUM. 

Podophyllum  is  a  powerful  purgative  and  cholagogue. 

Dr.  Anstie,  who  has  studied  the  action  of  the  podophyllum  on 
dogs  and  cats,  found  that  in  from  two  to  ten  hours  after  the  in- 
jection of  an  alcoholic  solution  into  the  peritoneal  cavity,  and  after 
the  effects  of  the  alcohol  had  ceased,  podophyllum  excited  vomit- 
ing, and  almost  incessant  diarrhoea.  Dr.  Anstie  does  not  usually 
describe  the  character  of  the  stools;  but  in  one  experiment  he 
states  that  they  consisted  of  glairy  mucus,  and  in  two  other  experi- 
ments the  stools  were  highly  coloured  with  what  looked  like  bile. 
In  many  of  the  experiments  the  stools  contained  blood.  The  ani- 
mals suffered  great  pain,  and  soon  became  exhausted.    At  the  post* 
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mortem  examination  the  oesophagus  was  healthy,  but  the  stomach 
somewhat  congested,  inducec^  Dr.  Anstie  suggests,  by  the  violent 
efforts  of  vomiting.  The  small  intestines,  especially  at  the  lower 
part  of  the  duodenum,  were  intensely  congested,  and  in  some  in- 
stances the  lower  part  of  the  duodenum  was  extensively  ulcerated. 
The  large  intestines  were,  but  slightly  inflamed.  Although  the 
injections  were  poured  into  the  abdominal  cavity,  the  peritoneum 
itself  was  not  at  all  inflamed,  not  even  around  some  unabsorbed 
granules  of  podophyllin.  The  contents  of  the  intestines  were 
liquid.  In  all  the  instances  in  which  the  effect  of  the  medicine  on 
the  heart  and  respiration  is  mentioned,  respiration  ceased  before 
the  heart  stopped. 

From  these  experiments  it  appears  evident  that  podophyllin  has 
an  especial  affinity  for  the  small  intestines,  and  chiefly  for  the 
duodenum. 

The  results  of  these  experiments,  and  the  fact  that  podophyllin 
/jroduced  no  apparent  change  in  the  liver,  led  Dr.  Anstie  to  con- 
clude that  it  is  not  a  cholagogue.  The  Edinburgh  Committee 
carefully  investigated  the  action  of  podophyllin  on  healthy  non- 
fasting  dogs,  and  their  reporter.  Dr.  Hughes  Bennett,  states  that 
doses  of  podophyllin  varying  from  two  to  eight  grains  diminished 
the  solid  constituents  of  the  bile,  whether  purgation  took  place  or 
not,  and  that  doses  which  produced  purgation  lessened  both  the 
fluid  and  solid  constituents  of  the  bile.     (See  Mercury). 

Indeed  these  investigators  found  that  in  non-fasting  animals  all 
the  reputed  cholagogues  failed  to  increase  the  bile,  and  further, 
if  they  purged  they  even  diminished  it.  Some  experiments  by 
Rohrig  on  fasting  animals  being  opposed  to  these  statements,  led 
Dr.  Rutherford  to  reinvestigate  this  question.  He  finds  that  podo- 
phyllin injected  into  the  duodenum  of  a  fasting  dog  increases  both 
the  water  and  the  solid  constituents  of  the  bile ;  and  this  increase 
is  greater  when  the  bile  is  allowed  to  flow  into  the  intestine  than 
when  it  is  drained  off  by  a  canula.  The  augmentation  of  the 
secretion  is  greatest  when  the  drug  does  not  purge  severely ;  in- 
deed, when  it  does  purge  violently,  it  may  lessen  the  biliary  secre- 
tion. 

Drs.  Rutherford  and  Vignal  confirm  Rohrig's  statements  con- 
cerning the  influence  of  other  drugs  on  the  liver  secretion  in  fasting 
animals.  They  And  that  aloes,  rhubarb,  senna,  colchicum,  taraxa- 
cum, and  scammony,  increase  the  biliary  secretion;  that  podo- 
phyllin, aloes,  rhubarb,  colchicum,  and  croton  oil,  are  the  most 
powerful  biliary  excitants,  senna  and  scammony  less  so ;  and  that 
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they  all  increase  the  water  and  the  solids  of  the  bile.  Taraxacum 
they  find  is  only  a  feeble  hepatic  stimulant.  Rutherford  thinks 
they  act  directly  on  the  hepatic  cells,  and  not  by  increasing  the 
blood  supply.  Rohrig*  found  that  calomel  given  to  fasting  dogs 
would  not  recall  the  secretion  when  the  flow  had  stopped,  though 
the  drug  would  increase  it  when  the  bile  had  only  diminished. 
Drs.  Rutherford  and  Vignal  find,  however,  that  calomel  generally 
lessens  both  the  water  and  the  solids  of  the  biliary  secretion,  thus 
affecting  alike  fasting  and  non-fasting  animals. 

Drs.  Rutherford  and  Vignal  endeavour  to  reconcile  the  ap- 
parently conflicting  results  of  their  experiments  and  those  of  the 
committee  presided  over  by  Dr.  Bennett. 

The  absorption  of  food,  they  say,  is  undoubtedly  followed  by 
increased  biliary  secretion.  The  purgative  probably  diminishes 
the  amount  of  food  absorbed,  seeing  that  it  tarries  a  less  time  in 
the  intestines,  and  this  probably  overbalances  in  the  course  of  the 
day  the  stimulation  of  the  liver.  **  When  such  substances  as  podo- 
phyllin,  rhubarb,  aloes,  and  colchicum,  are  administered,  (a)  The 
liver  is  excited  to  excrete  more  bile,  (d)  If  purgation  result,  absorp- 
tion of  biliary  matter  and  of  food  (if  digestion  is  taking  place) 
from  the  intestine  is  probably  diminished,  and  thus  by  the  twofold 
operation  of  increased  hepatic  action  and  diminished  absorption  of 
biliary  matter  from  the  intestine,  the  blood  as  it  passes  through 
the  portal  system  is  probably  rendered  more  pure." 

But  assuming  that  podophyllin  is  incapable  of  increasing  the 
secretion  of  bile  in  health,  it  by  no  means  follows  that  in  this  re- 
spect it  is  inoperative  in  disease.  It  is  quite  conceivable  that  podo- 
phyllin and  other  remedies  may  remove  certain  morbid  conditions 
of  the  liver  which  arrested  the  secretion  of  bile,  and  so  act  indirect- 
ly but  efficaciously  as  cholagogues ;  and  surely  it  is  far  better  to 
promote  the  secretion  of  bile  by  restoring  the  liver  to  health,  than 
to  give  a  drug  to  compel  a  diseased  liver  to  secrete.  In  the  one 
case  we  remove  the  hindrance  to  the  secretion  of  the  bile;  in  the 
other,  if  it  be  possible,  we  compel  the  secretion  in  spite  of  the 
obstacle.  The  experience  of  those  who  have  largely  used  this 
drug  is  strongly  in  favour  of  its  possessing  cholagogue  properties ; 
and  my  experience  leads  me  to  a  like  conclusion. 

For  instance,  its  effects  are  very  marked  on  the  motions  of  chil- 
dren with  the  following  symptoms : — During  the  early  months  of 
life,  especially  after  a  previous  attack  of  diarrhoea,  obstinate  con- 
stipation may  occur,  with  very  hard  motions,  crumbling  when 
broken^  and  of  a  clay  colour,  often  mottled  with  green.     Some- 
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times,  at  each  evacuation,  the  passage  of  the  hard  stools  through 
the  sphincter  of  the  rectum  occasions  great  pain,  causing  the  child 
to  scream.  At  the  same  time  there  may  be  much  flatulent  disten- 
sion of  the  belly,  which  excites  frequent  colic,  this,  in  its  turn, 
making  the  child  cry,  often  without  cessation.  This  morbid  con- 
dition of  the  motions  is  frequently  observed  in  children  one  or 
two  months  old,  who  are  fed  instead  of  suckled.  I  know  nothing 
so  effectual  in  bringing  back  the  proper  consistence  and  yellow 
colour  to  the  motions  as  podophyllin.  A  grain  of  the  resin  should 
be  dissolved  in  a  drachm  of  alcohol,  and  of  this  solution  one  or  two 
drops  given  to  the  child  on  a  lump  of  sugar,  twice  or  three  times  a 
day.  The  quantity  administered  must  be  regulated  by  the  obsti- 
nacy of  the  bowels,  which  should  be  kept  open  once  or  twice  a  day. 
Under  this  treatment  the  motions  often  immediately  become  natural, 
the  flatulent  distension  of  the  belly  gives  way,  and  the  child  quickly 
improves.  The  restoration  of  the  colour  of  the  motions  is  probably 
owing  to  the  increased  secretion  of  bile  induced  by  the  podophyllin. 

That  disagreeable  cankery  taste,  unconnected  with  excess  in 
alcoholic  drinks,  generally  occurring  only  in  the  morning,  but 
sometimes  continuing  in  a  less  degree  all  day,  gives  way  usually 
to  podophyllin ;  and,  if  it  fail,  mercury  generally  answers.  This 
symptom,  it  is  true,  when  due  to  constipation,  is  removable  by 
many  purgatives,  but  podophyllin  and  mercury  answers  best. 

In  small  doses  ^^^  or  ^j^  of  a  grain  night  and  morning,  podo- 
phyllin is  useful  in  cases  like  the  following : — A  busy,  worried, 
over-worked  man,  who  takes  perhaps  too  little  exercise,  feels  all 
day,  but  especially  in  the  morning,  dull  and  depressed,  his  mind 
inactive  and  indolent,  and  he  is  irritable.  He  has,  perhaps,  a 
stupid  feeling.  He  is  often  bilious-looking,  and  is  dark  round  his 
eyes.  Now  these  symptoms,  no  doubt,  often  accompany  sluggish 
bowels  and  can  be  relieved  by  any  purgative,  but  they  not  uncom- 
monly occur  when  the  bowels  are  regular,  and  the  motions  natural 
in  colour.  In  such  a  case,  a  small  non-purgative  dose  of  podo- 
phyllin is  most  serviceable.  The  resin  may  be  made  into  small 
pills,  or  dissolved  in  rectifled  spirit  in  the  proportion  of  one  grain 
to  two  drachms  of  spirit,  and  six  minims  of  this  mixture  should  be 
taken  night  and  morning  in  tea  or  coffee. 

Small  doses  of  podophyllin  are  highly  useful  in  some  forms  of 
chronic  diarrhoea.  Thus  a  diarrhoea  with  high-coloured  motions 
with  cutting  pains,  is  generally  relieved  by  small  doses  of  podo- 
phyllin, the  bowels  becoming  regular,  and  the  pain  speedily  sub- 
siding;   and  this  medicine  is  especially  indicated  if  this  form  of 
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diarrhoea  occur  in  the  early  morning,  compelling  the  patient  to 
leave  his  bed  several  times,  but  improving  after  breakfast,  or  by 
the  middle  of  the  day ;  or  sometimes  diarrhoea  does  not  occur  after 
breakfast,  but  returns  early  next  morning.  Indeed  podophyllin 
will  generally  cure  this  morning  diarrhoea,  even  if  the  motions  are 
pale  and  watery.  (Rumex  Crespus  is  also  recommended  for  morn- 
ing diarrhoea).  By  means  of  podophyllin  I  have  cured  chronic 
diarrhoea  of  watery,  pale,  frothy  motions,  with  severe  cutting 
pain,  even  when  the  diarrhoea  has  lasted  for  many  years.  Two 
or  three  minims  of  the  solution  just  mentioned  should  be  given 
three  or  four  times  a  day. 

Podophyllin  is  very  useful  in  some  forms  of  sick  headache 
(migraine).  The  nature  and  the  order  of  the  symptoms  differ 
greatly  in  different  cases  of  sick  headache.  Some,  for  instance, 
are  accompanied  by  constipation,  others  by  diarrhoea,  and  in  each 
of  these  kinds  the  stools  may  be  either  too  light  or  too  dark  in 
colour.  But  there  are,  besides,  many  other  varieties  of  sick  head- 
ache. Where  the  headache  is  preceded,  accompanied,  or  followed 
by  a  dark-coloured  bilious  diarrhoea,  podophyllin  generally  does 
good.  Two  or  three  minim  doses  of  the  foregoing  solution,  given 
three  times  a  day,  will  restrain  the  diarrhoea,  lighten  the  colour  of 
the  motions,  and  if  the  medicine  is  persevered  with,  either  prevent 
the  attacks,  or  considerably  prolong  the  intervals.  When  the 
diarrhoea  is  of  a  light  colour,  and  the  motions  evidently  contain 
too  little  bile,  a  hundredth  part  of  a  grain  of  bichloride  of  mercury, 
given  three  times  a  day,  is  often  very  useful.  Again,  when  the 
headache  is  accompanied  by  constipation,  and  the  motions  are  of  a 
dark,  bilious  character,  a  free  podophyllin  purge  every  day,  or 
every  alternate  day,  is  very  beneficial.  Even  in  those  nervous 
headaches  occurring  either  just  before,  at,  or  directly  after  the 
menstrual  period,  if  associated  with  constipation  and  dark-coloured 
stools,  purgative  doses  of  podophyllin  often  give  relief. 

It  is  now  generally  held,  that  in  sick  headaches,  or,  as  they  are 
often  termed,  nervous  headaches,  megraine,  hemicrania,  the  origin 
of  mischief  is  situated  in  some  part  of  the  central  nervous  system, 
and  therefore  it  is  asked — ^What  is  the  use  of  giving*  medicine  to 
act  on  the  stomach,  liver,  or  intestines  ? 

Whilst  very  probably  the  affection  in  megraine  is  situated  in  the 
central  nervous  system,  involving,  in  simple  cases,  part  of  the 
nucleus  of  the  fifth,  and  the  centre  for  vomiting,  and  in  other  cases 
a  still  larger  area,  yet  the  affection  appears  to  be  dormant  till 
roused  into  activity  by  peripheral,  or  other  exciting  causes— causes 
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in  many  cases  due  to  the  stomach,  the  liver,  or  the  intestines.  In 
such  cases  the  sickness,  the  diarrhoea,  or  the  constipation  precede 
the  attack ;  where  these  symptoms  accompany  or  follow  the  parox- 
ysm, they  may  fairly  be  considered  as  part  of  the  attack,  depending* 
on  changes  occurring  in  the  central  nervous  system.  The  treat- 
ment of  megraine,  therefore,  falls  into  these  divisions:  i,  removal 
of  the  exciting  cause ;  2,  medicines  directed  to  alter  the  condition 
of  the  central  nervous  system  producing  the  attack ;  3,  treatment 
of  the  attack  itself. 

Where  sickness,  diarrhoea,  or  constipation  precede  the  paroxysm 
they  act  as  exciting  causes,  and  if  we  can  remove  these  symptoms 
by  the  aid  of  mercury  or  podophyllum,  according  to  the  foregoing 
directions,  we  prevent  the  development  of  the  attack,  or  at  all 
events  render  it  milder.  Even  when  these  symptoms  accompany 
the  attack,  and  form,  therefore,  very  probably,  an  integral  part  of 
the  paroxysms,  these  remedies,  or  others  like  nux  vomica,  acting 
either  on  the  stomach,  or  liver,  may  suppress  the  paroxysm ;  for, 
although  it  may  be  plausibly  urged  that  it  is  folly  to  treat  the 
effects  in  order  to  remove  the  cause,  still,  as  we  have  seen,  in  the 
section  treating  of  counter-irritants,  as  local  applications  to  the 
seat  of  pain  appear  to  control  the  central  nervous  disease,  so 
there  is  no  reason  why  a  remedy,  which  affects  the  terminations  of 
the  vagus,  should  not  also  be  capable  of  modifying^  the  central 
affection. 

Some  American  physicians  go  so  far  as  to  say  that  this  drug*, 
in  America  called  vegetable  mercury,  fulfils  all  the  indications  of 
mercury. 

The  injection  of  podophyllin  under  the  skin  has  been  recom- 
mended. It  is  readily  soluble  in  equal  parts  of  liquor  potassae  and 
water;  and,  if  the  drug  is  pure,  the  addition  of  water  does  not 
precipitate  this  solution.  The  injection  of  this  solution  to  the 
extent  of  one-third  to  one- tenth  of  a  grain  quickly  purges,  sooner, 
it  is  said,  than  when  given  by  the  stomach,  and  it  causes  no  pain. 

Podophyllin  is  a  rather  uncertain  purgative ;  thus,  a  dose  ade- 
quate to  purge  one  person  violently,  will  be  inoperative  on  another. 
Individual  differences  occur,  it  is  true,  with  other  purgatives,  but 
the  action  of  podophyllin  appears  more  uncertain  than  other  simi- 
larly acting  drugs.  Again,  the  time  it  takes  to  act  varies,  purging 
some  in  a  few  hours,  whilst  with  others  it  takes  twenty-four  hours. 
Sometimes  instead  of  freely  relieving  the  bowels  it  frets  them,  by 
causing  frequent  attempts  with  ineffectual  results.  The  pure  drug 
causes  very  little  griping.  In  too  large  doses,  it  is  very  apt  to 
produce  slimy  and  bloody  stools,  particularly  in  children. 
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STAPHISAGRIA. 

This  seed,  made  into  an  ointment,  is  employed  only  as  an  external 
application,  to  destroy  the  lice  which  infest  the  bodies  of  dirty 
persons. 

Formerly  the  seeds  were  ground  to  a  meal,  which  was  mixed 
with  a  simple  ointment,  but  owing*  to  the  large  quantity  of  oil  in 
the  seeds,  the  meal  was  always  very  coarse,  so  that  the  ointment 
thus  made  was  a  gritty  and  uncomfortable  application.  This  in- 
convenience Squire  has  remedied.  "  Finding,"  he  says,  "  that  this 
meal  contained  a  certain  amount  of  oily  matter,  the  author  had  the 
oil  removed  from  a  small  quantity  of  the  meal  by  percolation  with 
ether,  and  found  that  the  meal  was  then  capable  of  being  reduced 
into  a  fine  powder."  This  powder  he  tried  in  several  cases  of 
phthiriasis  (louse  disease),  and  found  it  quite  inert.  The  propor- 
tion of  oil  extracted  from  the  meal  amounted  to  half  the  weight  of 
the  meal.  On  making  trial  of  the  oil,  suitably  diluted  with  olive 
oil,  he  found  it  as  efficient  as  any  remedy  he  has  ever  tried  against 
phthiriasis.  "A  cheap  way  for  preparing  the  oil  for  application  is 
to  digest  the  seed  in  melted  lard,  and  strain  while  hot.  The  filtrate 
is  an  ointment  of  the  seeds  of  staves-acre.  Two  drachms  of  the 
bruised  seeds  should  be  used  to  an  ounce  of  lard." 
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This  medicine  is  used  much  more  extensively  in  America  than  in 
England.  It  has  been  employed  for  centuries  by  the  Indians  and 
Settlers  for  chorea  and  many  uterine  diseases,  and  to  assist  the 
womb  to  expel  the  child.  Those  with  most  experience  of  this  drug 
speak  loudly  in  its  praise. 

It  is  not  used  as  a  local  application  to  the  skin.  Some  assert 
thaty  given  internally,  it  will  prevent  the  pitting  of  small-pox. 

Actaea  is  said  to  be  useful  in  simple  and  malignant  sore-throat, 
and  in  that  troublesome,  chronic,  and  obstinate  disease,  in  which 
the  mucous  membrane  of  the  pharynx  is  quite  dry,  and  spotted  over 
with  inspissated  mucus. 

So  far  as  I  know,  this  remedy  is  not  used  in  stomach  or  intestinal 
disease. 
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Absorbed  into  the  blood,  it  depresses  both  the  force  and  fre- 
quency of  the  pulse.  Some  compare  it  to  aconite,  and  use  it  for 
similar  purposes.  It  has  been  given,  it  is  said,  with  much  success 
in  influenzas  and  catarrhs,  accompanied  with  headache,  stiffness  of 
the  muscles,  dull,  aching  pain  in  the  bones,  and  a  bruised  sensa- 
tion as  if  the  body  had  been  beaten  all  over. 

This  plant  has  been  much  used  in  acute  rheumatism,  and  it  is 
stated  that  it  quells  the  pain  speedily.  It  is  also  extolled  for  lum- 
bago and  sciatica ;  and  it  is  said  to  subdue  lumbago  more  effectu- 
ally than  any  other  remedy. 

I  have  given  this  plant  a  patient  trial  in  lumbago  and  sciatica, 
and  in  those  case&  of  chronic  rheumatism  where  one  part  of  a  ten- 
don, muscle,  or  articulation  in  the  back  or  elsewhere,  is  exquisitely 
painful  on  movement,  and  in  cases  characterized  by  great  stiffness 
of  the  muscles  of  the  back,  loins,  and  hips,  but  unfortunately  with 
very  little  if  any  success ;  yet  my  friend,  Mr,  Joseph  Bartlett,  has 
recently  employed  this  remedy  in  these  cases  with  considerable 
success.  In  my  hands,  however,  this  remedy  has  yielded  very 
satisfactory  results  in  certain  forms  of  chronic  rheumatism;  for 
instance,  in  rheumatoid  arthritis,  where  the  joints  are  enlarged  and 
much  stiffened.  It  does  not,  however,  suit  all  cases  alike,  but 
those  best  when  the  pains  are  worse  at  night ;  and  this  remedy 
may  be  considered  especially  indicated  when  the  disease  is  trace- 
able to  some  previous  derangement  of  the  uterus,  as  sudden  sup- 
pression of  the  menses,  an  abortion,  a  painful  and  difficult  confine- 
ment, or  to  the  disappearance  of  the  catamenia  at  the  natural 
term.  The  joints,  it  may  be,  are  not  enlarged,  and  the  pains  may 
flit  from  joint  to  joint  instead  of  lodging  steadily  in  one  place. 
Painful  cramps  of  the  legs  which  break  the  sleep,  and  are  aggra- 
vated by  wet  and  cold  weather,  and  by  certain  winds,  sometimes 
torment  such  patients.  In  these  cases  actaea,  independently  of  its 
possible  narcotic  action,  not  unfrequently  gives  considerable  relief 
from  pain  and  cramps,  and  induces  quiet  and  refreshing  sleep. 
But,  while  the  indications  just  given  are  for  the  most  part  to  be  de- 
pended upon,  it  must  be  confessed  that  this  remedy  does  sometimes 
relieve  chronic  rheumatism  and  rheumatoid  arthritis  occurring  in 
men,  sometimes  is  serviceable  in  those  cases  in  which  the  pains 
are  worst  during  the  day. 

Again,  in  a  case  like  the  following,  actaea  is  signally  bene- 
ficial : — ^A  patient  is  first  troubled  with  pains,  apparently  rheu- 
matic, in  most  of  the  joints,  but  with  scarcely  any  fever  or  swelling. 
The  disease  soon  seats  itself  in  one  part,  as  the  wrist  and  hand ; 
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the  tissues  here  become  much  thickened,  the  bones  of  the  wrist 
enlarged,  till  after  a  time  all  movement  is  lost,  and  the  member 
becomes  useless.  Warmth  allays  the  pain,  which  almost  ceases  at 
night.  The  attack  presents  many  of  the  characters  of  gonorrhceal 
rheumatism,  but  there  is  no  history  of  gonorrhoea.  I  have  several 
times  observed  the  almost  instant  relief  given  by  this  drug  in  cases 
like  that  just  described,  after  iodide  of  potassium  and  other  reme- 
dies had  been  fairly  tried  in  vain,  the  pain  giving  way  at  once,  and 
the  joints  becoming  again  supple  and  useful. 

Chorea,  it  is  said,  whether  rheumatic  or  otherwise,  yields  to 
actaea,  a  statement  I  have  put  to  the  test  of  experience,  and  found 
that  actaea  fails  altogether  when  there  is  no  history  of  rheumatism, 
but  apparently  succeeds  sometimes  when  the  chorea  is  of  rheu- 
matic origin.     It  is  greatly  inferior  to  arsenic  in  chorea. 

According  to  American  therapeutists,  this  plant  operates  power- 
fully on  the  uterus ;  its  action  on  this  organ  is  stated  to  be  very 
similar  to  that  of  ergot,  stimulating  the  contractions  of  the  parturi- 
ent uterus,  and  hastening  the  expulsion  of  the  child.  Ergot  pro- 
duces a  continuous  contraction  of  the  uterus,  while  actaea,  it  is  said, 
merely  strengthens,  but  does  not  prolong  the  contractile  move- 
ments, and  therefore  endangers  less  the  child's  life  and  the  soft 
structures  of  the  mother. 

ActaF^a  is  said  to  be  useful  in  expelling  the  placenta  and  in  pre- 
venting after-pains,  but  ergot  is  preferable,  as  it  produces  more 
persistent  contractions.  Actaea  has  been  recommended  in  amenor- 
rhoea,  dysmenorrhoea,  and  in  menorrhagia.  Though  inferior  to 
other  remedies,  it  certainly  controls  menorrhagia. 

Again,  actaea  racemosa,  it  is  said,  will  restore  the  secretions, 
and  remove  the  accompanying  symptoms,  when  the  menses  are 
suddenly  checked  from  cold,  shock,  or  mental  emotion,  or  when, 
from  similar  circumstances,  the  lochia  are  suppressed,  distressing 
symptoms  are  apt  to  occur,  as  more  or  less  severe  pain  in  the 
head,  in  the  back,  and  down  the  legs,  stiff  sore  muscles,  and  bear- 
ing-down pains. 

It  has  been  given,  too,  to  prevent  miscarriages  in  irritable  uterus 
and  prolapsus  uteri. 

Actaea  is  said  to  be  serviceable  in  that  common  and  distressing 
headache  occurring  in  nervous  hysterical  women,  especially  at  the 
menstrual  period,  or  when  the  flow  is  too  frequent  and  too  profuse, 
or  at  the  change  of  life. 

The  pleurodynia  dependent  on  uterine  derangements  is  also  enu- 
merated among  the  many  troublesome  complaints  over  which 
actaea  is  said  to  prevail. 


464  ACONITE. 

Actaea  is  said  by  Sir  J.  Simpson  to  be  highly  beneficial  in  the 
cases  of  women  who,  during  pregnancy  and  after  confinement, 
occasionally  suffer  from  great  mental  disturbance,  sometimes 
amounting  to  madness.     (See  Bromide  of  potassium). 

Actaea  has  been  recommended  in  the  headache  arising  from 
over-study  or  excessive  fatigue. 

The  tincture,  made  in  the  proportion  of  four  ounces  of  the  plant 
to  a  pint  of  proof  spirit,  is  the  form  generally  employed.  Five 
minims  may  be  given  every  hour,  or  fifteen  to  thirty  minims  three 
times  a  day. 


ACONITE  AND  ITS  PREPARATIONS. 

Perhaps  no  drug  is  more  valuable  than  aconite.  It  may  be,  since 
the  earlier  editions  of  this  handbook,  it  is  more  frequently  pre- 
scribed, and  its  virtues  are  more  generally  appreciated,  and  I 
venture  to  predict  that  ere  long  it  will  be  yet  more  extensively 
employed. 

Aconite  is  used  externally  in  the  form  of  liniment  or  ointment,  to 
relieve  pain.  In  the  neuralgias,  especially  of  the  brow  or  face, 
these  applications  are  often  of  the  greatest  use,  in  relieving  the  dis- 
tressing pain,  either  permanently,  or  at  all  events  temporarily.  It 
is  decidedly  more  useful  in  facial  than  other  forms  of  neuralgia 
though  in  facial  neuralgia  it  not  seldom  fails,  notably  in  those 
severe  forms  termed  epileptiform  neuralgia. 

We  are  unable  as  yet  to  predict,  with  any  certainty,  the  cases 
wherein  aconite  will  succeed  or  fail ;  this  much,  however,  is  clear, 
that  neuralgias  depending  on  diseased  bone,  or  on  tumours  press- 
ing on  nerves,  are  beyond  the  control  of  aconite ;  but  these  are  not 
the  only  forms  of  neuralgia  which  will  not  yield  to  aconite.  Facial 
neuralgia  due  to  decayed  teeth  is  often  obstinate,  yet  even  these 
cases  frequently  yield  to  the  external  application  of  strong  aconite 
preparations.  Sometimes  a  case  will  require  the  assiduous  appli- 
cation of  the  aconite  preparation  during  three  or  four  da3rs.  In 
neuralgia,  however,  due  to  this  cause,  aconite  sometimes  quickly 
loses  its  effect,  and  the  pain  returns  with  its  former  frequency  and 
severity. 

As  no  harm  can  follow  the  employment  of  aconite  externally,  it 
should  always  be  tried ;   and  if  unsuccessful,  then  recourse  can  be 
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had  to  other  modes  of  treatment.  If  aconite  will  succeed  at  all,  it 
will  generally  succeed  at  once;  hence,  if  relief  does  not  come 
speedily  it  is  useless  to  continue  it.  The  preparation  should  be 
sufficiently  strong*  to  produce  decided  numbness  and  tingling  in  the 
skin. 

A  piece  of  the  ointment,  the  size  of  a  bean  or  nut,  should  be 
applied  with  friction,  which  enhances  its  efficacy.  This  quantity 
should  be  repeated  until  it  induces  a  sensation  of  tingling.  The 
liniment,  applied  with  a  brush,  may  be  mixed  with  one-half  the 
quantity  of  chloroform  liniment  to  assist  absorption. 

In  cases  where  many  branches  of  the  fifth  are  affected,  it  is  often 
sufficient  to  apply  the  aconite  over  the  seat  of  the  most  intense 
pain ;  and  again,  in  cases  where  other  nerves,  like  the  great  occi- 
pital and  auricular  nerve,  are  likewise  involved,  the  application  of 
the  aconite  over  the  branches  only  of  the  fifth  most  severely  af- 
fected, will  often  give  complete  relief. 

Then  we  meet  with  cases  of  which  the  following  may  be  taken  as 
a  type : — A  woman  suffers  from  severe  neuralgic  sick  headache, 
preceded  by  general  malaise^  and  a  dark  discolouration  round  the 
eyes ;  the  pain  affects,  perhaps,  only  a  small  branch  of  the  fifth, 
not  uncommonly  that  twig  situated  near  the  outer  canthus  of  the 
eye,  and  when  this  happens,  a  neighbouring  vein  often  becomes 
greatly  swollen.  The  pain  lasts  with  great  severity  a  variable 
time,  extending  even  to  one,  two,  or  three  days,  accompanied  with 
more  or  less  severe  vomiting,  the  rejected  matter  being,  perhaps, 
intensely  acid.  As  this  pain  declines,  the  patient  feels  severe 
shooting  pains,  passing  up  the  back  of  the  neck  and  head  behind 
the  ear,  affording  a  sure  indication  of  the  approaching  decline  of 
the  attack;  the  secondary  pain  lasts  three  or  four  hours,  then 
ceases,  leaving  the  patient  limp  and  weak. 

The  application  of  aconite  ointment,  or  aconite  liniment,  at  the 
very  beginning  of  the  attack,  over  the  affected  branch  of  the  fifth 
nerve,  will  cut  short  the  pain,  prevent  sickness,  and  the  occurrence 
of  the  secondary  pain  in  the  back  of  the  neck  and  head.  In  some 
cases  veratria  succeeds  better  than  aconitia  ointment. 

When  the  auriculo-temporal  nerve  is  affected,  the  salivary  secre- 
tion may  be  increased,  diminished,  or  altered  in  character;  and 
the  secretion  of  tears  may  be  modified  in  the  same  manner  when 
certain  branches  of  the  supra-orbital  nerve  are  affected.  The 
aconite  application,  by  removing  pain,  will  restore  these  secretions 
to  their  natural  state. 

Aconite  is  often  of  great  service  in  sick  headache,  and  is  indi- 
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cated  when  the  attack  is  accompanied  and  followed  by  tenderness 
of  the  jpainful  region.  The  aconite  application  not  unfrequently 
arrests  the  pain ;  moreover,  in  arresting*  the  pain  it  prevents  the 
sickness,  thus  affording  an  excellent  example  of  a  local  application 
affecting  a  distant  organ. 

While  using  these  powerful  poisonous  applications,  care  should 
be  taken  not  to  rub  them  in  wounds  or  cracks  of  the  skin,  and  to 
avoid  contact  with  absorbent  tissues,  as  mucous  membranes  and 
the  conjunctiva.  Spinal  irritation,  and  intercostal  neuralgia,  and 
and  sciatica  yield,  in  some  instances,  to  aconite  ointment;  but 
spinal  irritation  and  intercostal  neuralgia  give  way  more  readily  to 
belladonna  preparations. 

Given  internally,  aconite  at  first  induces  a  sensation  of  warmth 
at  the  pit  of  the  stomach,  and  sometimes  nausea  and  vomiting. 
The  sensation  of  warmth  spreads  over  the  body,  and  tingling  of 
the  lips,  tongue,  and  adjoining  parts  is  soon  perceived ;  the  uvula 
and  the  tongue  feel  as  if  swollen  and  too  large,  and  deglutition  is 
frequent.  A  large  dose  induces  tingling  and  numbness  at  the  tips 
of  the  fingers,  thence  spreading  over  the  whole  body,  accompanied 
by  diminished  sensibility,  and  some  muscular  weakness,  which, 
with  a  very  large  dose,  becomes  extreme,  and  is  one  of  the  most 
prominent  and  important  symptoms  of  the  drug. 

The  action  of  aconite  on  the  circulation  and  respiration  is  most 
noteworthy.  Moderate  doses  greatly  reduce  the  number  of  the 
heart's  beats,  even  to  40  or  36  in  the  minute ;  but  after  a  larger 
and  dangerous  dose,  the  pulse  beats  faster,  and  may  become  irre- 
gular; sometimes  even  a  small  quantity  excites  irregular  heart 
action.  Whether  increased  or  lessened  in  frequency,  the  pulse 
always  loses  strength,  showing  retardation  of  the  circulation.  Dr. 
Achscharumow  and  Dr.  Fothergill  (see  Digiialts)  have  shown  that 
aconite  paralyzes  the  heart  of  frogs,  arresting  the  contraction  in 
the  diastole.  The  effects  on  respiration  are  very  similar;  moder- 
ate doses  render  the  breathing  slower,  but  a  large  and  poisonous 
quantity  often  makes  it  short  and  hurried. 

How  does  aconite  affect  the  heart  ?  It  certainly  affects  either  the 
muscular  substance,  or  the  contained  ganglia  of  the  heart  On  this 
point  all  observers  are  agreed,  for  aconitia  affects  the  heart  after 
section  of  the  pneumogastric,  or  the  administration  of  atropia 
which  paralyzes  this  nerve ;  and  it  affects  the  extirpated  heart  in 
the  same  way  as  it  affects  this  organ  in  situ.  It  is  maintained, 
however,  that  it  acts  also  through  the  pneumogastric,  Boehm  and 
Wartmann   believing  that  it  paralyzes  the  terminations  of  this 
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nerve ;  Achscharumow  that  it  first  stimulates  the  inhibitory  centre 
of  the  pneumogastric,  and  so  slows  the  heart,  and  then  the  pneu- 
mogastric  becomes  exhausted,  and  at  last  paralyzed,  and  then  the 
heart  beats  quickly  and  irregularly. 

The  heart  muscle  appears  also  to  be  affected,  for  after  death  it 
fails  to  respond  to  galvanic  stimulation. 

From  our  experiments.  Dr.  Murrell  and  I  are  led  to  conclude 
that  aconitia  paralyzes  all  nitrogenous  tissues,  and  we  suggest, 
therefore,  that  aconite  affects  all  the  structures  of  the  heart,  first 
its  ganglia,  next  its  nerves,  and  last  its  muscular  substance. 

So  far  as  we  may  draw  a  conclusion  from  the  scanty  experi- 
mental evidence  on  the  subject,  it  appears  that  aconite  does  not 
affect  the  vaso-motor  centre  or  nerves,  and  therefore  the  lessened 
arterial  pressure  it  induces  is  due  to  its  action  on  the  heart. 

It  is  generally  held  that  aconite  affects  respiration  by  its  influ- 
ence on  the  respiratory  centres. 

The  views  concerning  its  action  on  the  nervous  system  are  very 
diverse.  Achscharumow  concludes  that  it  paralyzes  both  the  trunk 
and  terminations  of  the  cerebro-spinal  motor  nerves,  but  leaves  the 
muscles  unaffected. 

He  tied  the  aorta  of  frogs,  thus  protecting  the  hinder  extremities  from  the 
poisoned  blood,  and  then  injected  aconitia  under  the  skin  of  the  back.  All  except 
the  protected  parts  speedily  became  paralyzed,  and  the  nerves  of  the  upper  extre- 
mities failed  to  conduct  impressions  on  the  muscles,  whilst  electrical  stimulation 
of  the  sciatic  nerve  provoked  energetic  muscular  contraction.  The  muscles,  sub- 
jected to  the  influence  of  the  poisoned  blood,  contracted  on  the  direct  application 
of  galvanic  stimulus,  though  they  failed  to  respond  to  irritation  of  the  motor  nerves 
distributed  in  them. 

Boehm  and  Wartmann  conclude,  from  their  experiments,  that 
aconitia  first  paralyzes  the  sensory,  and  then  the  motor  part  of 
the  cord. 

Liegeois  and  Hottot  believe  that  it  first  paralyzes  the  "  percep- 
tive centres,"  above  the  spinal  cord,  and  afterwards  the  termina- 
tions, and,  lastly,  the  trunks  of  the  sensory  nerves. 

They  found  this  conclusion  regarding  its  influence  on  the  sensory  nerves  on 
these  experiments : — They  {youmal  de  Phys,<t  1861)  find  that  frogs  poisoned  with 
aconitia  lose  sensation,  whilst  voluntary  and  reflex  action  remain,  and  reflex  action 
itself  ceases,  whilst  the  animal  still  retains  voluntary  power. 

Was  this  loss  of  sensation  due  to  the  action  of  the  poison  on  the  sensory  per- 
ceptive  centres,  or  on  the  afferent  (sensory)  nerves  ?  On  administering  strychnia, 
they  produce  tetanus,  paroxysms  of  which  could  be  excited  by  irritating  any  part 
of  the  body ;  they  therefore  conclude,  that  at  this  stage  the  afferent  (sensory) 
nerves  are  not  affected,  and  that  the  anaesthesia  depends  on  the  influence  of  the 
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aconite  on  the  sensory  perceptive  centres.  After  a  time,  however,  irritation  of  the 
tenninations,  and  subsequently  of  the  trunks  of  the  afferent  nerves,  fail  to  excite  a 
tetanic  paroxysm ;  whence  they  conclude  that  aconite  next  paralyzes  the  termi- 
nations, and  then  the  trunks  of  the  sensory  nerves.  It  may  be  pointed  out  that 
this  reasoning  holds  good  only  on  the  assumption  that  sensory  nerves  have  a 
double  function,  and,  besides  conveying  impressions  to  the  brain,  will  excite  reflex 
action  in  a  frog ;  but  if  it  should  happen  that  sensory  nerves  differ  from  those 
which  conduct  impressions  to  be  reflected  through  the  cord,  then  the  experiment 
would  simply  prove  that  afferent  reflex  nerves  are  not  so  soon  paralyzed  as  afferent 
sensory  nerves. 

They  find  that,  at  a  certain  stage  of  the  poisoning,  sensation  is  abolished,  but 
voluntary  and  reflex  action  remain  ;  for  an  impression  on  the  skin  is  conveyed  to 
the  cord,  and  being  reflected,  produces  a  reflex  act,  but  is  not  perceived  by  the 
brain,  and  consequently  does  not  excite  voluntary  movement.  In  fact,  at  this 
stage,  the  afferent  nerves,  the  sensory  and  reflex  portion  of  the  cord,  is  unaffected, 
and  the  sensory  perceptive  centre  only  is  paralyzed.  (In  my  experiments  I  have 
never  witnessed  this  order  of  the  oncome  of  the  symptoms.) 

Again,  they  state  that  before  poisoning  the  animal,  when  they  ligatured  the 
aorta  close  to  its  abdominal  bifurcation  with  the  intention  of  cutting  off  the  poison 
from  the  posterior  extremities,  this  procedure  failed  to  prevent  the  development  of 
anaesthesia ;  and  further,  that  on  tying  the  artery  nearer  its  origin,  so  as  to  shut 
off  the  circulation  from  the  cord  and  spinal  nerves,  yet  so  as  to  allow  it  to  reach 
the  brain,  then  the  poison  produced  loss  of  sensation  as  quickly  as  in  poisoned 
frogs  with  unligatured  vessels. 

From  experiments  detailed  in  the  Journal  of  Physiology^  1878,  I 
conclude  that  aconitia  is  a  protoplasmic  poison,  and  destroys  the 
functions  of  all  nitrogenous  tissue;  first,  of  the  central  nervous 
system,  next,  of  the  nerves,  and  last,  of  the  muscles;  but  it  has  an 
especial  affinity  for  the  sensory  apparatus,  paralyzing  first  the 
sensory  perceptive  centre.  Aconite,  like  tartar-emetic  and  potash 
salts,  is  a  powerful  depressant,  and  we  suggest  that  these  drugs  do 
not  merely  depress  through  their  paralyzing  effect  on  the  heart, 
but  that  they  depress  also  by  their  poisonous  action  on  the  central 
nervous  system,  and  on  the  motor  nerves  and  muscles. 

During  the  administration  of  aconite,  cutting  pains  in  the  joints 
and  other  parts  of  the  body  are  often  complained  of,  and  some- 
times an  eruption  of  itching  vesicles  breaks  out  on  the  skin.  De- 
lirium occurs  in  some  cases,  but  after  fatal  doses,  the  mind  often 
remains  clear  to  the  last.  The  muscular  weakness  is  extreme,  and 
frequent  faintings  occur.  Blindness,  deafness,  and  loss  of  speech, 
occnrred  in  some  fatal  cases. 

As  aconite  diminishes  sensibility,  it  has  been  used  internally  in 
various  painful  diseases;  but  for  the  relief  of  pain,  other  internal 
remedies  have  for  the  most  part  superseded  it. 

The  power  of  aconite  to  control  inflammation  and  subdue  the 
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accompanying  fever  is  remarkable.  It  will  sometimes  cut  short 
an  inflammation.  Though  it  will  not  remove  the  products  of  in- 
flammation, yet  by  controlling  inflammation,  aconite  will  prevent 
their  formation,  so  saving  the  tissues  from  further  injury.  It  is 
therefore  in  the  early  stage  of  inflammation  more  conspicuously 
serviceable:  still,  although  the  disease  may  have  advanced  to 
some  extent,  and  injured  the  implicated  organs  by  the  formation 
of  new  and  diseased  products,  yet  while  the  inflammation  is  still 
going  on,  aconite  does  good;  indeed,  its  beneficial  effects  are 
often  visibly  apparent  in  pharyngitis,  tonsilitis,  etc. 

Dr.  FothergiU  has  recently  advanced  some  ingenious  views  regarding  the  way 
cardiac  depressants,  like  aconite,  reduce  fever  and  inflammation. 

First,  regarding  their  influence  on  the  preternatural  heat  of  fever,  Dr.  Fothergill 
holds  that  aconite  slows  and  weakens  the  heart,  hence  the  circulation  becomes 
less  rapid,  with  corresponding  decrease  in  its  chemical  changes,  this  diminished 
oxidation  involving,  of  course,  diminished  production  of  heat.  Aconite  likewise 
increases  the  flow  of  blood  to  the  skin,  rendering  a  dry  skin  moist  and  perspiring, 
and  in  this  way,  too,  yet  more  heat  is  lost  by  radiation  and  evaporation. 

Now,  by  making  a  dry  skin  moist,  we  must,  of  course,  abstract  a  certain  amount 
of  heat  by  evaporation,  and  to  this  extent  cool  the  patient,  but  I  think  various 
Talid  reasons  may  be  given  why  the  loss  of  heat  induced  in  this  manner  plays  but 
an  insignificant  part  in  causing  that  great  fall  of  temperature  so  often  produced  by 
aconite. 

1.  Whenever  aconite  promotes  perspiration,  a  proportionate  reduction  of  tem- 
perature ought  to  take  place  in  all  diseases ;  but  whilst  in  many  cases,  as  in  ton- 
sillitis, etc.,  the  fall  of  temperature  is  considerable  in  other  forms  of  fever,  though 
the  perspiration  may  be  very  free,  scarcely  any,  or  even  no  fall  of  temperature 
takes  place ;  for  instance,  in  many  cases  of  erysipelas,  pneumonia,  pleurisy,  and 
especially  in  the  specific  fevers  over  which,  as  we  shall  see,  aconite  exerts  very 
little  control,  the  fever  continuing  unchecked  by  it. 

2.  Aconite  not  uncommonly  quickly  reduces  the  temperature  without  promoting 
sweating,  especially  with  children,  in  whom  this  drug,  in  many  instances,  fails  to 
produce  perspiration. 

3.  Sometimes  we  tee  cases  like  the  following : — In  typhoid  or  scarlet  fever  a 
patient,  with  a  hot,  dry  skin,  whilst  taking  aconite,  becomes  in  a  few  hours  freely 
bathed  with  perspiration,  which  continues  several  days,  but  afterwards,  in  spite  of 
aconite,  the  skin  again  becomes  quite  dry.  Now  in  a  case  like  this  we  find  the 
temperature  undergoes  no  change,  remaining  as  high  during  the  sweating  as  before 
the  administration  of  aconite,  and  not  rising  on  the  cessation  of  the  perspiration. 

4.  In  order  to  test  the  influence  of  perspiration  on  the  temperature  of  fever,  I 
have  three  times  performed  a  testing  experiment,  in  conjunction  with  Mr.  Alfred 
Gould.  We  gave  to  a  fever  patient  with  a  dry  skin  a  hot-air  bath,  with  the  excep- 
tion of  her  head  and  face.  When  very  free  perspiration  came  on,  the  bath  was 
removed  and  the  patient  lightly  covered  with  clothes,  and  in  this  state  the  perspi- 
ration continued  some  hours  afterwards.  Whilst  in  the  bath  the  temperature  did 
fiot  increase,  nor  did  it  fall  at  all  after  the  bath,  notwithstanding  the  free  perspira- 
tion and  light  clothin_.    If  it  be  objected  that  the  clothing  prevented  evaporation, 
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and  the  consequent  reduction  of  temperature,  we  may  reply  that  these  are  the 
same  conditions  under  which  aconite,  in  so  many  instances,  causes  such  marlced 
decline  of  the  temperature. 

Like  Dr.  FothergiU,  many  other  observers  attribute  the  preternatural  heat  of 
fever,  to  diminished  loss  of  heat  through  dryness  of  the  skin.  Whilst  the  produc- 
tion of  heat  continues  in  undiminished  amount,  and  finds  no  outlet  through  the 
skin  by  evaporation,  it  must  accumulate  and  raise  the  body*s  temperature.  To 
test  the  validity  of  this  view,  I  gave  to  a  patient  with  quotidian  ague,  whose 
temperature  in  the  fever-stage  rose  to  105°  and  106^  Pah.,  half  a  grain  of  pilo- 
carpine (the  alkaloid  of  jaborandi)  just  before  the  onset  of  the  fever,  and  in  twenty 
minutes  produced  copious  perspiration,  and  yet  in  spite  of  this,  the  temperature 
rose  six  degrees  (to  104*4°),  and  the  fit  lasted  as  long  as  on  previous  da}rs ;  the 
temperature  falling  short  of  the  attacks  on  the  previous  days  by  about  a  degree. 
As  in  ague,  the  untreated  fits  often  differ  to  a  greater  extent  than  this,  it  is 
doubtful  if  even  this  slight  diminution  was  due  to  the  jaborandi.  A  similar 
experiment  is  often  seen  ready  made  to  our  observation  in  cases  of  acute  rheuma- 
tism, with  high  fever  and  a  drenched  skin. — In  regard  to  the  ague  cases,  we  may 
add  that  the  sweating  produced  by  the  jaborandi  had  very  little  influence  on  the 
shivering  and  blueness  of  the  lips,  nose,  and  extremities. 

FothergiU  attributes  the  effect  of  aconite  and  other  cardiac  depressants  on 
inflammation  to  their  influence  on  the  vascular  system.  It  has  been  shown  that 
the  vascular  system  is  always  in  «  state  of  semi-contraction,  and  that,  by  paralyz- 
ing the  vaso-motor  nerves,  it  is  possible  to  double  its  capacity.  Aconite,  he  says, 
dilates  the  arterioles,  and  greatly  increases  the  capacity  of  the  vascular  system, 
and  by  this  means  drains  blood  away  from  the  inflamed  organ ;  in  fact,  this  dru^ 
**  bleeds  the  patient  into  his  own  vessels."  As  the  vessels  leading  to  an  inflamed 
organ  are  already  paralyzed,  aconite  does  not  augment  the  supply  of  blood  to 
it.  Were  this  view  correct,  a  remedy  should  produce  the  same  effect  on  all 
inflammations,  but  we  know  that  whilst  colchicum  promptly  subdues  gouty 
inflammation,  it  produces  very  little  influence  on  other  inflammations,  as  pneu- 
monia. Again,  many  observers  believe,  with  reason,  that  aconite  exerts  an 
especial  action  in  tonsillitis.  The  inflamed  tissues,  it  may  be  urged,  are  here  of 
small  extent,  so  that  the  depletion  will  consequently  be  much  more  effectual  than 
when  a  larger  tract  of  tissue  is  involved. 

The  results  of  aconite  are  most  apparent  when  the  inflammation 
is  not  extensive,  or  not  very  severe,  as  in  the  catarrh  of  children,  in 
tonsillitis,  or  in  acute  sore-throat.  In  these  comparatively  mild 
diseases,  especially  if  the  aconite  is  given  at  the  earliest  stage, 
when  the  chill  is  still  on  the  patient,  the  dry,  hot,  and  burning 
skin  becomes  in  a  few  hours  comfortably  moist,  and  then,  in  a 
little  while,  is  bathed  in  profuse  perspiration,  often  to  such  an 
extent,  that  drops  of  sweat  run  down  the  face  and  chest.  With 
the  sweating  comes  speedy  relief  from  many  of  the  distressing 
sensations,  as  restlessness,  chilliness,  heat,  and  dryness  of  the 
skin,  aching  pains  and  stiffness,  the  quickened  pulse  simultane* 
ously  becomes  far  less  frequent,  and  in  a  period  varying  from 
twenty-four  to  forty-eight  hours,  both  pulse  and  temperature  reach 
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their  natural  state.  If  caug^ht  at  the  commencement,  a  quinzy  or 
sore-throat  rarely  fails  to  succumb  in  twenty-four  to  forty-eight 
hours.  After  the  decline  of  the  fever,  the  sweating-,  to  the  an- 
noyance of  the  patient,  may,  on  slight  provocation,  continue  for  a 
few  days.  If  administered  early  enough,  the  beneficial  effects  of 
the  drug  soon  become  strikingly  apparent.  Thus,  large,  livid, 
red,  glazed,  and  dry  tonsils,  will  i^  twenty-four  hours  present  the 
aspect  indicative  of  the  subsidence  of  the  acute  stage  of  inflamma- 
tion, the  disappearance  of  the  swelling,  with  much  redness,  whilst 
the  membrane  becomes  moist,  and  bathed  with  mucus  or  pus. 
Just  at  this  stage,  some  strong  astringent,  as  glycerine  of  tannin, 
or  nitrate  of  silver,  will  remove  most  of  the  remaining  diseased 
appearance,  and  the  pain,  if  any  should  remain.  To  those  who 
may  not  have  tried  it,  these  visible  effects  of  aconite  on  inflamed 
tonsils,  etc.,  may  seem  exaggerations,  but  any  one  who  will  em- 
ploy the  aconite  in  the  way  we  are  about  to  point  out,  can  verify 
my  statement. 

Its  effects  on  catarrhal  croup,  or,  as  it  is  sometimes  termed,  spas- 
modic laryngitis,  an  hereditary  disease  often  traceable  through 
several  generations,  and  leaving  the  child  when  about  eight  years 
old,  are  just  as  conspicuous.  It  removes  the  urgent  dyspnoea  in  a 
few  hours,  and  shortly  afterwards  subdues  the  fever,  and  almost 
extinguishes,  in  a  few  hours,  an  attack  lasting  usually  three  or  four 
days.  When  there  is  little  or  no  fever,  it  apparently  checks  spasms 
and  croupous  breathing,  and  in  those  rarer  cases  where  these 
symptoms  continue  after  the  subsidence  of  the  fever.  Aconite  is 
equally  serviceable  in  severe  colds,  with  much  chilliness,  great  ach- 
ing of  the  limbs,  a  hot,  dry  skin,  and  quick  pulse. 

Aconite  is  often  of  great  service  in  an  attack  of  asthma,  with  the 
following  symptoms : — The  patient,  generally  a  child,  is  first  seized 
with  coryza,  accompanied,  perhaps,  with  repeated  and  severe 
sneezing,  then  the  inflammation  passes  down  to  the  lungs,  causing, 
perhaps,  sore-throat,  before  the  bronchial  tubes  are  reached.  The 
coryza  may  precede  the  bronchial  symptoms  by  three  or  four  days, 
ceasing  when  the  chest  symptoms  begin,  which,  in  the  early 
attacks,  may  consist  only  of  cough  with  wheezing,  and  but  little 
shortness  of  breath,  with  inability  sometimes  to  lie  low  at  night. 
As  the  disease  advances,  the  asthmatic  character  becomes  more 
developed,  and  the  coryzal  symptoms  often  simultaneously  decline, 
till  at  last  well-marked  bronchial  asthma  becomes  established, 
without  any  preliminary  coryza,  or  the  coryzal  and  asthmatic 
symptoms  begin   simultaneously.      I  believe  that  with   children 
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asthma  often  begins  in  this  way,  and  throughout  life  it  may  retain 
more  or  less  of  its  coryzal  character.  During  the  coryzal  stage 
there  is  decided  fever,  and  then  is  the  time  when  aconite  proves 
so  serviceable ;  for  given  at  the  onset  of  the  fever,  aconite  cuts  it 
short,  and  arrests  the  inflammation  before  it  reaches  the  chest,  and 
in  this  way  averts  the  asthma.  In  other  cases  of  asthma,  though 
there  is  no  coryza,  the  attack  is  ushered  in  by  chilliness  and  fever, 
which  for  some  days  precedes  the  tightness  of  breathing,  and  here 
aconite,  given  at  the  very  commencement  of  the  fever,  may  avert 
the  attack  of  asthma.    (See  Arsenic). 

In  a  variety  of  the  above-described  diseases,  of  which  the  follow- 
ing account  may  be  taken  as  a  type,  aconite  is  likewise  beneficial. 
A  patient  is  very  prone  to  catch  cold  from  the  slightest  exposure  to 
a  draft  or  to  damp  cold.  The  symptoms  always  follow  a  definite 
order :  the  throat,  first  attacked,  becomes  sore,  swollen,  red,  and 
beefy-looking ;  the  soft  palate,  its  arches,  and  the  uvula  may  be 
implicated.  The  inflammation  in  a  very  variable  time,  sometimes 
almost  at  once,  oftener  after  three,  four,  or  five  days,  spreads  up- 
wards to  the  nose,  causing  coryza,  and  downwards  to  the  chest, 
producing  catarrh  and  cough;  sometimes  the  disease  tends  to  pass 
upwards,  sometimes  downwards,  to  the  chest.  In  bad  cases,  or 
cases  that  have  lasted  some  time — and  the  affection  may  harass  a 
patient  for  years — the  aspect  of  the  throat  never  becomes  natural, 
the  mucous  membrane  always  remaining  swollen,  red,  and  beefy- 
looking  ;  exposure  to  cold  or  damp  intensifies  this  condition  ; 
which  then  invades  the  nose  and  chest.  This  condition,  if  left  un- 
checked, will  induce  emphysema  toward  middle  age,  through  the 
repeated  attacks  of  pulmonary  catarrh.  In  the  throat  stage  there 
is  often  fever,  and  aconite  with  belladonna  given  at  the  very  outset 
of  the  attack,  will  often  summarily  cut  it  short  and  prevent  the 
coryzal  and  lung  symptoms.  Applications  to  the  throat  are  very 
useful  in  this  troublesome  and  pertinacious  affection.  It  is  a  good 
plan  to  "harden"  the  throat,  to  diminish  its  tendency  to  catarrh, 
by  the  nightly  use  of  the  cold  wet  compress,  and  daily  swabbing 
with  an  astringent  like  glycerine  of  tannin.  I  have  found  the 
Turkish  bath  and  the  inhalation  of  sulphurous  acid  and  of  carbolic 
acid  useful  in  these  cases. 

In  pneumonia,  pleurisy,  and  the  graver  inflammations,  the  effects 
of  this  valuable  drug,though  not  so  rapidly,  are  often  manifest. 

In  pericarditis  accompanied  with  violent  throbbing  and  extreme 
pain,  aconite  will  speedily  quiet  the  undue  action,  and  so  relieve 
the  pain. 
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Most  observers  ascribe  its  influence  on  inflammation  to  its  action 
on  the  heart,  and  point  out,  truly  enough,  that  it  is  most  useful  in 
the  sthenic  forms  of  disease ;  and,  indeed,  it  may  do  harm  unless 
care  is  taken  where  there  is  great  weakness,  with  feebly- beating 
heart. 

It  appears  to  me  that  in  fevers  we  can  considerably  reduce  the  frequency  of  the 
pulse  without  lessening  the  rapidity  of'  the  circulation.  A  moderate  dose  of 
aconite,  whilst  it  makes  the  pulse  less  frequent,  renders  it  fuller,  stronger,  and  less 
compressible.  This,  indeed,  we  should  expect,  for  if  the  heart  does  the  same 
amount  of  work,  after  it  beats  slower,  each  individual  beat  must  do  much  more 
work,  so  that  if  we  reduce  the  pulse  from  120  to  60,  the  heart  must  do  twice  as 
much  work  after  it  has  been  slowed  by  aconite.  It  may  be  said  that  though  each 
beat  is  stronger,  yet  the  heart  is  doing  less  work  than  when  it  was  beating 
quicker.  As  tending  to  support  the  view  that  aconite  weakens  the  heart's 
contractions,  it  must  be  admitted  that  even  small  doses,  after  a  time,  sometimes 
make  the  pulse  unsteady  and  even  irregular. 

I  would  venture  tentatively  to  suggest  whether  the  slowing  effect  of  aconite 
may  not  be  useful  by  increasing  the  heart's  period  of  rest  and  nutrition.  The 
diastole  of  the  heart  occupies  nineteen  out  of  twenty-four  hours,  and  is  the  period 
for  rest  and  nutrition.  When  the  heart  is  made  to  beat  quicker,  the  acceleration 
takes  place  at  the  expense  of  the  diastole,  thus  shortening  the  time  for  rest  and 
nutrition.  By  slowing  the  heart,  aconite  prolongs  the  diastole,  and  thus  increases 
the  time  for  the  heart's  rest  and  nutrition. 

The  method  of  employing  the  drug  has  much  to  do  with  its  effi- 
cacy. It  should  be  given,  as  already  stated,  without  delay,  at  the 
very  onset  of  the  disease,  every  hour  being  important.  Half  a 
drop  or  a  drop  of  the  tincture  in  a  teaspoonful  of  water,  should  be 
given  every  ten  minutes  or  quarter  of  an  hour  for  two  hours,  and 
afterwards  hourly;  but  if  there  is  much  prostration  with  feeble  and 
weak  pulse,  a  still  smaller  dose.  Now  and  then  a  patient  experi- 
ences nausea  and  even  sickness  after  each  dose. 

We  feel  constrained  to  point  out  here  the  signal  service  rendered 
by  the  thermometer  in  enabling  us  to  decide  whether  or  not  to 
give  aconite.  Indeed,  in  the  treatment  of  inflammations,  the  ther- 
mometer and  aconite  should  go  hand-in-hand.  If  the  symptoms 
and  physical  signs  are  not  sufficiently  developed  to  enable  us  to 
decide  whether  or  not  an  acute  inflammation  of  some  deep-seated 
part  has  set  in,  the  thermometer  will  often  clear  up  the  doubt.  No 
acute  inflammation  can  exist  without  preternatural  heat.  Hence, 
in  a  doubtful  case,  if  the  temperature  after  careful  investigation,  is 
found  natural,  the  case  is  not  one  for  aconite ;  while,  on  the  other 
hand,  if  the  other  symptoms  doubtfully  indicate  an  inflammation,  a 
rise  in  the  thermometer  will  add  considerably  to  the  probability 
that  we  have  to  deal  with  an  inflammation,  and  will  indicate  the 
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advisability  of  employing"  aconite.  Sometimes  the  throat  is  swol- 
len, very  red,  and  presents  the  appearance  of  an  ordinary  sore 
throat  accompanied  by  fever,  but  fever  is  absent.  Without  the 
thermometer  we  are  unable  to  discriminate  with  certainty  these 
two  kinds  of  inflamed  throat,  and  the  inability  to  distinguish  the 
one  from  the  other  has  often  led,  no  doubt,  to  the  mistaken  use  of 
aconite,  so  bringing  discredit  on  this  valuable  drug.  The  non- 
febrile  form  is  affected  very  little,  if  at  all,  by  aconite. 

Again,  the  use  of  the  thermometer  after  scarlet  fever  is  very 
important ;  for,  as  is  well  known,  a  patient  is  then  liable  to  acute 
inflammation  of  the  kidneys,  the  first  onset  of  which  is  at  once  in- 
dicated by  a  rise  in  the  body  temperature.  It  is  well,  therefore, 
during  the  convalescent  stage,  to  direct  the  nurse  to  take  the  tem- 
perature night  and  morning;  and  if  this  should  rise  beyond  the 
healthy  standard,  she  should  at  once  give  aconite,  so  as  not  to 
allow  some  hours  to  elapse  before  the  patient  can  be  visited  by  the 
medical  attendant.  The  fever,  it  is  true,  may  depend  on  some 
other  cause  than  inflammation  of  the  kidneys ;  but  even  then  it  will 
probably  be  inflammatory  in  character,  arising  from  gastric  ca- 
tarrh, over.feeding,  and  the  like,  and  in  any  case  aconite  is  in- 
dicated. 

Aconite  does  not  shorten  the  fever  of  acute  specific  diseases,  as 
scarlet  fever,  measles,  &c.,  but  it  has  a  beneficial  influence  in  these 
diseases,  soothing  the  nervous  system  and  favouring  sleep  by  in- 
ducing free  perspiration.  Whether  it  can  lessen  the  severity  of  the 
fever,  or  diminish  the  duration  of  the  acute  specific  diseases,  is 
doubtful ;  but  there  is  no  doubt  that  it  can  control  the  inflammatory 
affections  which  often  accompany  them,  and  which  by  their  severity 
may  endanger  life.  Thus  aconite  will  moderate,  but  neither  pre- 
vent nor  shorten  the  course  of  the  throat  inflammation  in  scarlet 
fever  and  the  catarrh  and  bronchitis  in  measles,  and  in  this  in- 
direct manner  it  may  lessen  the  height  of  the  fever. 

Aconite  proves  useless  in  certain  epidemics  of  febrile  inflam- 
matory sore  throat.  These  cases  are  met  with  chiefly  during-  the 
prevalence  of  scarlet  fever.  The  throat  is  much  swollen,  of  a  very 
dusky  red  colour,  and  the  pulse  is  very  frequent  and  very  weak. 
There  is  great  prostration,  and  the  symptoms  are  of  a  marked 
typhoid  character.  Here  stimulants,  with  the  application  of  a 
strong  solution  of  nitrate  of  silver,  do  most  good. 

The  thermometer,  again,  renders  notable  service  whilst  giving* 
aconite  in  the  acute  specific  fevers  and  the  sore  throat  just  de- 
scribed.    Under  the  influence  of  this  drug,  the  skin  becomes  moist 
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and  the  pulse  falls  perhaps  to  its  normal  state,  and  we  might 
conclude  that  the  temperature  likewise  had  become  natural,  only 
the  thermometer  shows  that  it  remains  unaltered. 

Aconite  is  of  marked  service  in  erysipelas.  Administered  at  the 
commencement,  it  often  at  once  cuts  short  the  attack ;  and  even 
when,  in  spite  of  it,  the  disease  continues,  aconite  will  reduce  the 
swelling*  and  hardness,  lessen  the  redness,  and  prevent  the  inflam- 
mation from  spreading. 

In  children  after  vaccination,  perhaps  when  the  spots  have  nearly 
healed,  an  erysipelatous  redness  occasionally  appears,  spreading 
oyer  the  arm  and  a  great  part  of  the  trunk,  usually  ceasing  in  one 
part,  then  successfully  attacking  contiguous  parts,  and  leaving  a 
yellow  discoloration  and  desquamation.  The  redness  is  often  in- 
tense, the  tissues  being  very  hard,  painful,  and  shiny,  and  this  in- 
flammation may  continue  for  weeks.  It  may  run  down  the  arm, 
involve  the  hand,  and  implicate  the  greater  part  of  the  chest ;  or  it 
may  appear  in  the  leg,  and  gradually  spread  to  the  foot;  or,  again, 
it  may  spread  from  the  hand  up  the  arm,  and  once  more  down  to 
the  hand,  and  this  may  be  repeated  many  times.  Sometimes  the 
inflammation  terminates  in  small  abscesses.  In  cases  like  these, 
aconite  generally  at  once  arrests  the  inflammation ;  and  even  when 
it  persists  aconite  renders  the  redness  less  intense,  and  the  swelling 
less  hard  and  painful.  The  troublesome  inflammation  often  aris- 
ing after  the  vaccination  of  adults,  ordinarily  yields  to  aconite, 
especially  if  supplemented  by  the  local  application  of  belladonna 
ointment  twice  daily. 

In  the  treatment  both  of  simple  inflammations  and  acute  specific 
diseases,  aconite  may  be  appropriately  administered  in  conjunction 
with  any  other  remedy  which  may  be  indicated. 

Aconite  has  been  much  praised  by  eminent  authorities  in  the 
treatment  of  acute  rheumatism,  but  its  good  eflects  are  not  so  ap- 
parent as  in  acute  inflammation.  Acute  rheumatism,  having  no 
regular  course  or  duration,  may  last  untreated  only  a  few  days,  or 
may  endure  for  many  months.  It  is  diflicult,  therefore,  to  decide 
whether,  in  certain  cases,  the  speedy  decline  of  the  fever  is  a 
natural  decline,  or  due  to  the  aconite.  It  is  certainly  ineflectual 
in  many  cases,  which  appear  to  run  their  course  uninfluenced  by 
this  drug ;  so  that  it  is  still  required  to  determine  in  what  class  of 
cases  it  is  useful,  and  in  what  class  of  cases  it  is  useless.  It  often 
appears  to  be  of  service,  however,  in  subduing  the  pain  from  in- 
flamed and  swollen  joints. 
Gouty  pains  are  said  to  yield  to  this  remedy.     It  has  been  given 
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in  neuralgia,  apparently  with  good  results.  Gubler,  indeed,  main- 
tains that  aconitia  is  highly  useful  in  trifacial  neuralgia,  and  that  it 
cures  the  most  unpromising  cases.  He  insists  on  its  being  given 
in  solution,  and  begins  with  y-l-^th  grain  of  the  nitrate,  increasing 
the  dose  till  -jS^th  grain  is  reached.  This  treatment  must  be 
avoided  if  the  patient  suffers  from  heart  disease.  Seguin  confirms 
this  statement,  but  points  out  that  susceptibility  to  the  drug  is 
greater  in  some  persons  than  in  others.  He  finds  that  as  a  rule 
distinct  physiological  effects  follow  x^^^  grain  thrice  daily. 

It  has  been  elsewhere  shown  that  aconite  lessens  the  rapidity  of 
the  circulation.  It  may,  therefore,  be  used  in  all  cases  where  it  is 
needful  to  subdue  vascular  excitement ;  in  fact,  it  may  be  given  in 
precisely  those  cases  which  were  formerly  treated  by  bleeding. 

In  sudden  check  of  the  menses,  as  from  cold,  aconite  will  often 
restore  the  flux,  and  thus  obviate  the  distressing  and  peculiar  train 
of  symptoms  produced  by  arrested  menstruation. 

Dr.  Bayes  recommends  aconite  in  otitis,  and  states  that  it  quickly 
relieves  the  pain. 

Small  doses  of  aconite,  administered  frequently,  will  often  quickly 
check  the  nose-bleeding  of  children  and  of  plethoric  people. 

Aconite  will  usually  subdue  the  "fluttering  of  the  heart"  of 
nervous  persons,  and  also  nervous  palpitations.  More  general 
treatment  is  often  required  ;  but  when  the  conditions  causing  the 
disturbance  are  undetectable  or  irremovable,  then  aconite  may  be 
usefully  employed. 

In  several  cases  I  have  seen  aconite  quiet  the  distressing  rest* 
lessness  or  ''  fidgets,"  which  affects  men  as  well  as  women,  and 
have  known  one  drop  at  bedtime  calm  the  patient  and  permit  sound 
refreshing  sleep ;  if  one  drop  is  insufficient,  it  may  be  repeated 
hourly  for  three  or  four  hours. 

A  drop  of  tincture  of  aconite  each  hour  yields  satisfactory  results 
in  the  acute  stage  of  gonorrhoea ;  and  it  is  even  said  to  remove 
chordee. 


DIGITALIS  AND  ITS  PREPARATIONS. 

Large  doses  of  digitalis  excite  nausea,  vomiting,  and  diarrhoea; 
the  matters  voided,  either  from  the  stomach  or  bowels,  being  of  a 
grass-green  colour,  due  to  the  action  of  the  gastric  juice  on  some 
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constituent  of  the  digitalis.    These  results  may  follow  even  a  medi- 
cinal dose. 

The  digitaline  readily  passes  unchanged  from  the  intestines  into 
the  blood ;  for  the  same  symptoms  ensue  whether  the  alkaloid  is 
swallowed  or  injected  into  the  veins. 

The  action  of  digitalis  on  the  heart  is  very  noteworthy,  and  our 
knowledge  of  its  influence  on  this  organ,  whether  healthy  or  dis- 
eased, is  becoming  daily  more  exact. 

Drs.  Fagge  and  Stephenson  have  published  some  interesting  and 
important  investigations  concerning  the  influence  of  digitalis  on  the 
frog. 

"Its  effect  on  the  frog  is  the  production  of  irregularity  of  the 
heart's  action,  followed  by  complete  stoppage  of  the  pulsations, 
the  ventricle  remainmg  rigidly  contracted  and  perfectly  pale  after 
it  has  ceased  to  beat,  the  muscular  power  of  the  animal  at  the  time 
being  unimpainid,  and  persisting  as  long  as  in  frogs  in  which  the 
circulation  has  been  stopped  by  other  means,  such  as  ligature  of 
the  heart.  The  irregularity  of  the  heart's  action,  which  precedes 
its  stoppage  under  the  influence  of  the  poison,  is  peculiar.  The 
rhythm  is  but  little  altered,  and  the  beats  are  not  necessarily 
diminished  in  number,  as  has  been  supposed.  Sometimes,  how- 
ever, the  ventricle  makes  only  one  pulsation  for  two  of  the  auricles, 
the  number  of  its  contractions  being  therefore  lessened  by  one- 
half. 

*'  More  frequently  the  irregularity  consists  in  one  or  more  por- 
tions of  the  ventricle  (especially  the  apex)  becoming  rigid,  white, 
and  contracted,  while  the  remainder  of  the  organ  continues  to 
dilate  regularly.  When  the  yielding  portions  are  small,  a  peculiar 
appearance,  as  if  the  wall  of  the  ventricle  formed  crimson  pouches 
or  protrusions,  is  produced."^ 

In  these  experiments  the  digitalis  certainly  did  not  weaken  but 
strengthened  the  heart's  contractions,  and  at  last  tetanized  this 
organ ;  at  the  same  time  the  contractions  were  rendered  peculiar 
and  irregular. 

Dr.  Fothergill  finds  "  that  first  the  contractions  became  some- 
what quicker  and  more  complete ;  then  the  distension  became  less 
complete,  especially  at  the  apex,  which  remained  white,  and  firmly 
contracted.  Here  and  there  were  little  sections,  apparently  be- 
longing each  to  a  separate  cardiac  ganglion,  which  did  not  seem 

*  These  authorities  point  out  that  '*  upas  antiar,  hellebonis  viridis,  and  perhaps 
other  species  of  helleborus,  the  Tanghinia  venenifera,  the  dajaksch,  the  carroval, 
and  scilla  maritima  influence  the  heart  in  the  same  way." 
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affected,  and  in  the  general  contraction  pouched  out,  contrasting* 
in  colour  with  the  contracted  and  whiter  portions." 

Two  other  experimenters,  Eulenberg  and  Ehrenhaus,  have  as- 
certained the  influence  of  solutions  of  digitaline,  applied  directly  to 
the  frog's  heart  after  its  separation  from  the  body,  in  order  to 
ascertain  if  the  effects  of  digitalis  are  due  to  its  action  on  the 
pneumogastric  nerve.  When  partly  submerged  in  a  solution  of 
digitaline,  composed  of  one-fourth  of  a  grain  of  the  alkaloid  to 
the  ounce  of  water,  the  contraction  of  the  still  pulsating  heart 
increased  in  force,  but  every  now  and  then  a  pause  occurred  in 
its  beat. 

With  a  still  weaker  solution  (gr.  i.  to  J  viii.)  the  same  pheno* 
mena  were  observed.  The  pulsations  grew  fewer  and  fewer,  while 
the  duration  of  each  contraction  was  proportionately  lengthened. 
The  heart  continued  to  pulsate  two  hours  and  a  half. 

These  investigations  show  that  digitaline  strengthens  the  con- 
tractions of  the  heart,  and  prolongs  the  systole,  while  it  does  not 
at  all  shorten  the  time  the  heart  usually  continues  to  contract  after 
its  removal  from  the  body. 

Dr.  Nunneley  has  made  numerous  observations  on  the  action  of 
digitaline  on  frogs.  The  following,  in  his  own  words,  is  a  sum- 
mary of  what  he  has  observed : — 

''The  physiological  action  of  digitaline  on  the  heart  of  the  frog 
would  appear  to  be  widely  different  from  its  therapeutical  action 
on  the  dilated  and  weakened  human  heart  in  disease.  In  the 
former  case  the  heart  is  thrown  into  violent  and  disorderly  con- 
tractions, which  quickly  end  in  a  cessation  of  movement ;  in  the 
latter,  clinical  examination  of  the  heart  and  pulse  appear  to  show 
an  increase  of  contractile  power,  and  a  restoration  of  its  regular 
performance. 

"  I.  The  first  visible  effects  on  the  heart  occur  a  short  time  after 
the  injection  of  a  moderate  dose  under  the  skin  of  a  frog,  and 
consist  in  a  diminished  range  of  the  heart's  movements,  whilst  the 
organ  itself  appears  somewhat  shrunken.  The  most  marked  al- 
teration, however,  is  a  certain  embarrassment  and  want  of  smooth- 
ness in  the  contractions,  as  if  the  separate  muscular  fibres  acted 
with  undue  energy,  but  in  an  irregular  manner,  or  as  if  there  was 
a  want  of  co-ordination  in  the  contractions  of  the  individual  fibres. 

''2.  The  heart  does  not  contract  with  greater  frequency  after  a 
dose  of  digitaline,  and  no  change  at  all  occurs  in  this  respect  until 
its  action  becomes  embarrassed,  when  the  frequency  of  pulsation  is 
diminished,  and  does  not  again  increase. 
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"3.  The  ventricular  systole  is  lengthened,  but  it  presents  a  very 
different  appearance  to  the  systole  in  health.  The  ventricle  seems 
no  longer  to  act  as  a  single  large  muscle,  but  as  if  made  up  of 
numerous  small  ones,  which  contract  energetically,  but  in  an 
irregular  and  disorderly  way ;  hence  there  are  projected  bundles 
of  contracted  muscular  fibres  which  give  the  ventricle  a  rough  and 
uneven  surface,  and  an  irregular  outline.  During  the  diastole  the 
ventricle  does  not  everywhere  assume  a  red  colour,  but  one  or 
more  red  spots  appear,  as  if  the  ventricle  were  so  tightly  com- 
pressed that  only  a  small  quantity  of  blood  could  enter  it  by 
chance.  Sometimes  a  red  spot  is  elevated  a  little  above  the 
general  surface,  forming  a  kind  of  pouch.  These  spots  become 
smaller  and  smaller,  until  at  last  the  ventricle  is  left  very  pale, 
strongly  contracted,  and  motionless,  while  the  auricles  are  dis- 
tended with  blood. 

"4.  The  rhythm  of  the  contraction  of  the  three  cavities  is 
generally  little  interfered  with.  Two  contractions  of  the  auricles 
sometimes  occur  to  one  of  the  ventricles,  but  often  there  are  also 
two  ventricular  contractions,  one  of  them  being  very  slight  and 
transient. 

"Sometimes,  after  the  injection  of  a  dose  under  the  skin,  the  frog 
has  paroxysms  of  gasping  movements,  in  which  it  remains  per- 
fectly still,  leaning  on  its  fore-paws,  which  are  widely  separated, 
and  holding  its  head  up,  and  opening  its  mouth  widely.  Whilst  in 
this  state,  which  lasts  from  about  half  a  minute  to  a  minute  and  a 
half,  or  more,  the  frog  scarcely  notices  irritation  of  its  skin,  or 
shaking  of  the  dish  containing  it;  and  the  mucous  membrane  of 
the  tongue  and  mouth  are  seen  to  be  extremely  pallid  in  conse- 
quence of  the  small  quantity  of  blood  sent  from  the  heart.  When 
the  paroxysm  has  passed  off,  the  frog  jumps  about  with  energy.  It 
is  worthy  of  remark  that  whilst  the  embarrassment  to  the  action  of 
the  heart  is  continuous,  the  gasping  movements  are  paroxysmal,  as 
in  human  beings  where  the  cardiac  dyspncea  occurs  in  fits,  whilst 
the  condition  of  the  heart  remains  constant.  The  posture  and 
appearance  of  the  frog  are  chiefly  noticeable,  however,  from  the 
vivid  picture  they  present  of  extreme  and  urgent  dyspnoea." 

It  thus  appears  that,  in  the  main,  all  these  experimenters  agree 
as  to  the  action  of  digitalis  on  the  frog*s  heart. 

Messrs.  Bouley  and  Reynal,  in  giving  large  doses  to  horses, 
found  the  circulation  became  more  rapid,  the  heat-beats  more 
abrupt,  their  energy  much  increased,  and  accompanied,  after  a 
certain  time,  with  a  vibratory  thrill,  with  a  decided  metallic  tinkl- 
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ing*,  and,  as  poisoning  went  on,  a  distinct  bellows'  murmur  was 
heard,  becoming  more  audible  on  exertion ;  the  heart-beats  then 
show  a  decided  intermittence,  and  the  pulse  is  small,  thready,  and 
intermittent. 

In  doses  less  rapidly  fatal,  there  is,  at  first  sight,  excitement  of 
the  heart,  with  a  little  quickening  of  its  beats,  then  they  soon  grow 
less  frequent,  and  fall  to  25  or  20  a  minute.  The  cardiac  sounds 
are  more  clearly  heard,  more  distinct  from  each  other  than  nor- 
mally, and  with  a  different  rhythm,  there  being  occasional  inter- 
missions occurring  regularly  or  irregularly,  and  after  a  time  a 
vibratory  thrill  is  detected,  followed  by  a  bellows'  murmur.  As 
death  approaches,  the  beats  become  rapid,  90,  100,  or  141.  Dr. 
Brunton,  who  has  heard  the  blowing  murmur  several  times,  says  it 
occurs  in  horses,  dogs,  and  in  the  human  subject,  and  that  it  is 
probably  due  to  mitral  or  tricuspid  regurgitation,  from  irregular 
contraction  of  the  columns  carneae. 

Dr.  Fothergill  found  that  when  introduced  into  the  circulation 
digitalis  contracted  the  heart  of  minnows  till  no  cavity  could  be 
seen,  the  organ  becoming-  hard  and  glistening,  like  gristle;  the 
auricle  was  distended,  and  could  not  drive  the  blood  into  the 
firmly-contracted  ventricle ;  hence  the  blood  regurgitated  into  the 
venous  sinus  behind,  which,  on  being  pricked,  the  auricle  drove 
out  the  blood,  and  became  firmly  contracted,  showing  that,  in  these 
animals  at  least,  this  agent  affects  the  auricle  in  the  same  way  as 
the  ventricle.  Dr.  Fothergill  likewise  found  that  digitalis,  given  to 
sparrows,  contracted  the  left  ventricle,  the  right  side  of  the  heart 
being  very  distended,  and  the  lungs  congested  :  showing  that  this 
drug  affects  either  exclusively  the  left  side,  or  affects  it  earlier  and 
more  powerfully  than  the  right  side,  otherwise  the  right  cavities 
should  become  as  contracted  as  the  left. 

Dr.  Fothergill  records  likewise  the  following  curious  and  im- 
portant observations,  showing  the  opposite  action  on  the  heart  of 
digitalis  to  aconite  under  certain  circumstances.  On  poisoning  a 
frog  with  aconite,  the  ventricle  became  gradually  more  and  more 
distended,  its  contractions  slower  and  more  feeble,  until  each  con- 
traction drove  only  a  small  quantity  of  blood  off  the  top  of  the 
distended  ventricle,  and  at  last  the  greatly  distended  heart  ceased 
to  beat.  At  this  crisis  he  administered  digitalis,  and  soon  contrac- 
tions, at  long  intervals,  took  place  imperfectly,  the  gaps  becoming 
shorter  and  shorter,  and  the  contractions  more  and  more  complete, 
until  the  heart  beat  naturally.  Then,  on  poisoning  a  frog  with 
digitalis,  he  found  that  aconite  acted  but  little  on  the  hearty  and 
was  incapable  of  dilating  it. 
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Many  modern  writers,  as  Handheld  Jones,  Fuller,  Winogradoff, 
Traube,  Brunton,  Balthazar  Foster,  in  opposition  to  the  views 
formerly  held,  consider  that  digitalis  strengthens  the  heart's  con- 
traction ;  for  it  strengthens  a  feeble,  dilated  heart,  and,  as  we  have 
seen,  the  ventricles  are  found  strongly  contracted  in  frogs,  minnows, 
sparrows,  and  occasionally  in  mammalia.  In  addition  to  this  effect 
it  produces  irregular  and  disorderly  action  in  frogs ;  different  parts 
of  the  ventricle  appearing  to  act  without  any  relation  to  each  other, 
and  a  similarly  disorderly  action  probably  occurs  in  the  hearts  of 
other  animals. 

Sometimes,  after  a  large  dose,  the  pulse,  as  we  shall  see,  be- 
comes very  frequent  and  feeble,  which  does  not  show  that  the  heart 
itself  is  weak ;  for  at  this  very  time  the  heart  may  be  beating 
strongly.  The  weak  pulse  is  due  to  dilatation  of  the  arterioles, 
whereby  the  blood  passes  quicky  and  easily  from  the  arteries  into 
the  veins.  Traube  and  Brunton,  however,  evidently  regard  digi- 
talis as  a  heart-tonic  only  when  given  in  moderate  doses,  for,  as 
will  be  shown  presently,  they  consider  that  large  doses  paralyze 
the  nervous  ganglia  of  the  heart. 

Boehm's  experiments  tend  to  confirm  the  view  that  digitalis 
strengthens  the  heart's  action.  The  isolated  heart  of  a  frog  was 
made  to  pump  serum  through  a  glass  tube;  on  applying  digitalis 
the  heart  acted  with  greater  force,  but  larger  doses  diminished  its 
power.  Finally  the  heart  stopped,  with  every  drop  of  serum 
squeezed  out  of  the  ventricles.  Each  individual  beat  of  the  heart 
was  greatly  increased  in  strength,  in  some  instances  nearly 
doubled.  The  loss  of  power  after  large  doses  appeared  to  be  due 
partly  to  the  great  slowing  of  the  heart,  partly  to  the  incomplete- 
ness of  the  diastole,  and  the  consequent  imperfect  filling  of  the 
ventricles. 

Blake,  Brunton,  Foster,  and  others,  find  that  digitalis  sometimes 
considerably  increases  arterial  tension.  Digitalis  injected  into 
a  vein,  causes  the  tension  to  reach  its  maximum  in  four  to  ten 
minutes,  and  this  heightened  blood< pressure  Brunton  attributes 
chiefly  to  the  contraction  of  the  arterioles.  Dr.  Boehm  finds,  as 
Traube  has  stated,  that  after  section  of  the  cervical  spinal  cord 
destroying  communication  between  the  arterioles  and  the  vaso- 
motor centre,  digitalis  causes  no  rise  in  arterial  pressure.  Dr. 
Fothergill  has  seen  the  arterioles  in  the  web  of  the  frog's  foot  con- 
tract on  the  local  application  of  digitalis ;  on  the  other  hand  Dr. 
Nunneley  carefully  investigated  the  subject,  and  concludes  that 
digitalis  locally  applied  to  the  web  of  a  frog's  foot  produces  no 
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effect  whatever  on  the  calibre  of  the  small  arteries,  nor  when  it  is 
injected  under  the  skin  any  alterations  in  their  size,  until  the  ir- 
regular or  more  or  less  persistent  contractions  of  the  ventricle 
diminish  the  blood-stream  to  which  the  arteries  then  to  some  extent 
adapt  themselves.  Dr.  Boehm,  too,  has  often  examined  the  small 
arteries  of  the  frog's  mesentery,  studying-  for  hours  the  action  of 
digitalis  upon  them,  but  has  never  found  them  affected  by  it.  Dr. 
Brunton,  with  the  aid  of  Traube's  modification  of  Ludwig's  kymo- 
graphion,  re-investigated  this  question,  and  he  holds  to  his  ori- 
ginal conclusion  that  digitalis  causes  contraction  of  the  arterioles. 
For  example,  he  paralyzed  a  dog  with  morphia,  inserted  a  canula 
into  the  crural  artery,  and  then  compared  the  curves  indicating 
blood-pressure  before  and  after  the  injection  of  digitalis.  After 
the  injection  the  pulse  grew  slower  and  the  mean  blood-pressure 
increased,  whilst  the  height  of  the  wave  due  to  each  cardiac  pulsa- 
tion remained  much  the  same ;  and  the  blood-pressure  continued 
to  rise,  although  the  pulse  grew  slower  and  slower,  and  the  oscil- 
lations of  the  mercurial  column  at  each  pulsation  diminished  in 
extent.  The  increase  of  blood-pressure  may  be  due  either  to  the 
heart  at  each  pulsation  propelling  a  greater  quantity  of  blood  into 
the  aorta,  or  to  the  contraction  of  the  arterioles  lessening  the 
facility  of  the  blood-flow  from  the  arteries  through  the  capillaries, 
to  the  veins. 

A  study  of  the  form  of  the  pulse  wave  proves  that  the  increased 
pressure  is  due  to  contraction  of  the  arterioles,  since  a  much  longer 
time  was  occupied  in  the  descent  of  the  pulse-wave  after  digitalis, 
showing  that  the  blood  passed  more  slowly  out  of  the  arteries  into 
the  veins.  With  heightened  blood-pressure,  the  arterioles  remain- 
ing unchanged,  the  blood  would  pass  more  quickly  into  the  veins, 
and  consequently  the  descending  line  of  the  pulse-wave  should 
occupy  a  shorter  instead  of  a  longer  time. 

A  poisonous  dose  of  digitalis,  after  a  time,  paralyzes  the  arteri- 
oles, which  therefore  dilate,  and  the  arterial  tension  falls. 

According  to  Saunders,  Jorg,  Hutchinson,  and  others,  digitalis, 
in  moderate  doses  in  the  first  instance,  quickens  the  pulse,  though 
other  observers  deny  this  effect.  All,  however,  agree,  that  mode- 
rate doses  render  the  pulse  less  frequent,  and  that  if  the  drug  is 
pushed,  the  pulse  becomes  irregular,  very  frequent,  and  feeble; 
feeble,  according  to  Brunton,  owing  to  the  paralysis  of  the  arteri- 
oles, whence  the  blood  passes  more  readily  from  the  arteries  into 
the  veins;  and  quick  and  irregular,  as  Traube  apparently  believes, 
owing  to  the  previously  stimulated  vagi  becoming  paralyzed. 
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Various  and  contradictory  explanations  have  been  advanced  re- 
garding- the  way  digitalis  affects  the  heart. 

The  following  seem  to  be  the  leading  phenomena  requiring  con- 
sideration : — 

1.  Increased  contraction,  ending  in  tetanic  contraction  of  the  ven- 
tricleSi  as  evidenced  in  the  case  of  frogs  and  many  other  animals. 

2.  The  slowing  of  the  heart's  action  in  man  and  the  higher  ani- 
mals, followed,  after  large  doses,  by  very  frequent  and  feeble 
pulse. 

3.  Irregular  action  of  the  heart. 

4.  Increased  arterial  tension. 

It  has  been  proved  that  moderate  stimulation  of  the  vagus  slows 
the  heart,  but  if  the  vagi  are  divided,  it  beats  quickly,  tumultuously, 
and  irregularly*  We  have  just  seen  that  in  the  higher  animals 
digitalis  at  first  slows  the  heart,  but  that  poisonous  doses  make  the 
heart  beat  quickly  and  irregularly.  These  facts  induced  Traube 
to  conclude  that  digitalis  at  first  stimulates,  but  afterwards  para- 
lyzes the  vagi ;  thus  he  found  that  a  moderate  dose  injected  into 
the  veins  of  dogs  greatly  reduced  the  frequency  of  the  pulse,  but  a 
larger  dose  increased  it  in  one  case  from  32  to  160  beats,  and  in 
another  case  from  33  to  202  beats.  He  made  seven  further  ob- 
servations to  discover  if  this  effect  were  really  exerted  through  the 
vagus.  After  slowing  the  pulse  by  digitalis,  he  cut  the  vagi,  when 
the  pulse  at  once  became  very  frequent.  Further,  after  dividing 
the  vagi,  the  digitalis,  in  most  cases,  reduced  the  pulse  very  little. 
Subsequently  it  was  shown  that  whilst  stimulation  of  the  vagus,  re- 
duced the  blood-pressure,  digitalis  greatly  heightened  it ;  proving 
that  the  effects  of  digitalis  are  not  applicable  without  admitting  the 
influence  of  the  cardiac  ganglia  ("musculo-motory")  as  well  as 
the  vagi  ("regulatory").^  This  led  Traube  to  re-investigate  the 
question.  After  paralyzing  the  vagi  by  injection  of  woorari,  to 
obviate  the  effects  resulting  from  their  section,  and  performing 
artificial  respiration,  he  divided  the  vagi  and  injected  infusion  of 
digitalis  into  the  veins,  and  found  that  a  great  increase  of  the 
blood-pressure  (arterial  tension)  took  place;  a  result  which  led 
him  to  the  conclusion  that  digitalis  at  first  stimulates  the  vagi  and 
the  motor  nervous  ganglia  of  the  heart  itself,  but  afterwards  para- 
lyzes both. 

Dybkowsky  and  Pelekan  maintain  that  digitalis  acts  solely 
through  the  regulating  and  musculo-motory  (ganglia)  apparatus 

*  But  this  increased  arterial  tension  is,  in  large  part,  due  to  the  contraction  of 
the  arterioles  by  digitalis. 
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of  the  heart  itself,  and  not  through  the  vagi,  as  the  drug's  influence 
is  not  affected  by  destruction  of  the  medulla  oblongata,  by  division 
of  the  vagi,  nor  by  their  paralysis  with  woorari.  Eulenberg  and 
Ehrenhause  have  shown  that  digitalis  will  produce  its  effects 
through  its  action  on  the  heart  itself,  for,  as  we  have  seen,  the 
heart's  contractions  are  arrested  when  the  lower  third  of  the  extir- 
pated heart  of  a  frog  is  placed  in  a  strong  digitaline  solution, 
whilst  a  weaker  solution  renders  the  movement  slow  and  inter- 
mittent. Brunton  considers  that  Traube's  experiments  prove  that 
digitalis  likewise  acts  through  the  vagus,  and  that  after  division  of 
the  vagi,  digitalis  acts  on  the  terminations  of  this  nerve,  but  less 
energetically  than  on  the  trunk,  and  consequently  produces  less 
effect  than  when  the  vagi  are  intact.  Brunton  believes  that  digita- 
lis "  acts  on  the  regulating  apparatus  of  the  heart  chiefly  throug'h 
the  vagus,  thus  causing  slowing  of  the  heart,  and  stimulates  the 
musculo-motory  apparatus  (ganglia  and  nerves  of  the  heart),  caus- 
ing increased  force  of  the  cardiac  contractions.  This  primary 
stimulation  then  gives  way  to  paralysis,  at  first  partial,  and  then 
complete."  Subsequent  observations  led  him  to  conclude  that 
digitalis  slows  the  heart  in  part  by  its  contracting  influence  on 
the  arterioles,  thus  heightening  arterial  pressure,  and  not  altogether 
by  direct  influence  on  the  vagus,  for  after  slowing  the  heart-beats 
by  the  drug,  he  administered  nitrite  of  amyl,  and  thus  induced 
dilatation  of  the  arterioles,  and  diminution  of  the  blood-pressure. 
Whenever  the  blood-pressure  fell  after  the  inhalation  uf  amyl,  he 
found  that  the  pulse  became  quick.  On  the  other  hand,  Traube 
finds  that  after  cutting  tha^  cervical  spinal  cord  of  a  frog,  thus 
separating  the  arterioles  from  the  vaso-motor  centre,  digitalis  in- 
duces marked  slowing  of  the  pulse,  simultaneously  with  great 
diminution  of  arterial  pressure,  this  proving,  as  he  believes,  that 
this  slowing  is  not  due  to  increased  arterial  pressure.  Dr.  Boehm 
likewise  finds  that  after  section  of  the  cervical  spinal  cord  of 
rabbits,  digitalis  produces  no  increase  of  arterial  pressure,  show- 
ing that  this  drug  affects  the  arteries  through  the  vaso-motor 
centre. 

Brunton,  Foster,  and  others,  are  led  to  conclude  from  sphygmo- 
graphic  observations,  that  in  the  healthy  human  subject  digitalis, 
while  diminishing  the  frequency  of  the  heart's  beats,  increases  the 
force  of  each  beat,  and  augments  arterial  tension. 

We  can  conceive  that  in  a  given  disease  digitalis  may  afford 
relief  in  one  of  the  four  following  ways : — 

I.  By  strengthening  the  action  of  a  weak  heart. 
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II.  By  reducing  the  strength  of  the  beats  of  a  heart  acting  too 
powerfully. 

III.  By  lessening  the  frequency  of  the  heart's  beats. 
rV.  By  correcting  irregular  action  of  the  heart. 

It  is  possible  that  in  certain  affections,  digitalis  may  give  relief 
through  each  of  these  effects,  or  through  one  or  more  of  them  in 
combination.  Further,  it  is  a  question  of  interest  whether  digitalis 
affects  both  sides  of  the  heart,  or  the  left  only,  and  whether  it 
affects  both  auricles  and  ventricles,  and,  if  so,  whether  in  an  equal 
degree.  These  questions  cannot  be  satisfactorily  solved ;  but  from 
the  recorded  experiments  on  animals,  and  from  the  fact  that  digi- 
talis equally  reduces  the  frequency  of  the  contractions  of  both 
cavities,  it  is  probable  that  it  affects  the  whole  heart,  but  especi- 
ally the  ventricles. 

Dr.  Balthazar  Foster  ascribes  the  effects  of  digitalis  on  most 
diseases  of  the  heart  to  the  reduction  in  the  frequency  of  its  beats, 
and  explains  the  influence  of  the  drug  in  certain  cardiac  diseases  in 
the  following  manner: — In  most  cases  of  aortic  regurgitation  it  is 
well  known  that  digitalis  does  harm  by  slowing  the  heart,  and 
giving  more  time  for  the  blood  to  regurgitate  into  the  ventricle, 
and  by  increasing  arterial  tension,  digitalis  correspondingly  in- 
creases the  regurgitation,  and  thus  greatly  aggravates  the  severity 
of  the  symptoms.  In  mitral  obstructive  disease  it  is  serviceable, 
for,  '*  by  slowing  the  action  of  the  heart,  the  period  of  time  during 
which  the  blood  from  the  distended  auricle  can  flow  into  the 
ventricle  is  increased,  and  as  the  extra  time  allows  more  blood 
to  pass  through  the  narrowed  mitral  orifice  before  the  final  effort 
of  the  auricle  is  made,  that  effort  is  made  on  a  smaller  quantity  of 
blood,  and  is  consequently  more  effective."  He  thinks  that  digitalis 
also  strengthens  the  contraction  of  the  auricle. 

I  believe  that  we  obtain  better  indications  respecting  the  advisa- 
bility of  using  digitalis  by  considering  the  totality  of  the  symptoms 
rather  than  by  confining  the  attention  simply  to  the  nature  of  the 
valvular  affection,  and  therefore,  I  will  fully  indicate  the  heart 
disedses  in  which  this  drug  will  prove  useful,  and  those  in  which 
it  will  be  found  of  little  or  no  use. 

Digitalis  will  be  found  of  eminent  service  to  a  patient  presenting 
the  following  symptoms  and  physical  signs: — There  is  dropsy, 
which  may  be  extensive;  the  breathing  in  the  earlier  stages  of 
this  condition  is  much  distressed  periodically,  and  especially  at 
night ;  but  when  the  disease  reaches  its  worst  stage,  the  breathing 
is  continuously  bad,  although  it  becomes  paroxysmally  worse.  The 
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patient  cannot  lie  down  in  bed,**  and  is  perhaps  oblig'ed  to  sit  in  a 
chair,  with  the  head  either  thrown  back,  or  more  rarely  leaning- 
forward  on  the  bed,  or  some  other  support.  The  jugular  veins  are 
distended,  the  face  is  dusky  and  livid,  and  the  pulse  very  frequent, 
feeble,  fluttering,  and  irregular.  The  urine  is  very  scanty,  hig-h- 
coloured,  and  deposits  copiously  on  cooling.  The  heart  is  seen  and 
felt  to  beat  over  a  too  extensive  area ;  and  the  chief  impulse  is 
sometimes  at  one  spot  of  the  chest,  and  sometimes  at  another.  The 
impulse  is  undulating,  and  the  beating  very  irregular  and  inter- 
mittent. The  physical  examination  betrays  great  dilatation  of  the 
left  ventricle,  with  often  a  not  inconsiderable  amount  of  hyper- 
trophy. A  murmur  is  ordinarily  heard  having  the  character  of 
that  produced  by  mitral  regurgitant  disease,  and  also  there  may 
be  disease  of  the  aortic  valves. 

In  such  cases.  Dr.  Foster  ascribes  the  symptoms  to  mitral  ob- 
struction, and  he  considers  that  digitalis  affords  relief  by  slowing 
the  heart's  beats;  but  this  view  fails  to  explain  those  instances 
where,  after  digitalis  has  relieved  the  patient,  the  drug  may  be 
discontinued  for  a  long  time  without  a  return  of  the  symptoms. 
Dr.  Foster  says,  that  digitalis  strengthens  the  heart,  thus  increas- 
ing arterial  recoil,  so  promoting  its  own  nourishment,  and  in  this 
way  permanently  strengthening  the  heart;  but  this  hypothesis  fails 
to  throw  light  on  those  cases  where,  after  two  or  three  days,  the 
medicine  may  be  discontinued  without  return  of  the  symptoms ;  in 
so  short  a  time  the  heart  can  hardly  have  become  permanently 
strengthened  by  increased  nutrition. 

A  case  presenting  these  symptoms  and  physical  signs  will  gene- 
rally respond  quickly  to  digitalis,  if  it  be  given  in  the  way  here  set 
forth.  In  all  treatment,  the  object  should  be  to  obtain  the  greatest 
therapeutic  effects  with  the  smallest  possible  dose,  a  condition  par- 
ticularly important  with  a  powerful  drug  like  digitalis ;  large  doses 
sometimes  appear  to  increase  the  heart's  embarassment,  and  relief 
comes  only  when  the  dose  is  diminished.  It  is  highly  important  to 
give  a  dose  no  larger  than  is  necessary,  since  the  patient  may 
require  to  take  it  for  a  long  period;  in  a  case  like  that  just 
described,  the  patient,  after  a  time,  becomes  accustomed  to  the 
medicine,  and  the  dose,  which  at  first  afforded  relief,  seems  partially 

*  These,  and  other  sufferers  from  diseases  of  the  heart,  who  often  become  much 
exhausted  through  inability  to  sleep,  may  obtain  relief  from  the  dyspnoea,  and 
sleep  more  or  less  refreshing,  by  the  hypodermic  injection  of  small  quantities  of 
morphia  (one-sixth  or  one-twelfth  of  a  grain)  without  fear  of  any  disagreeable 
consequences. 
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to  lose  its  effect,  and  requires  aug-mentation ;  but  this  could  be 
done  only  with  the  greatest  caution,  and  even  then  with  some 
hazard,  if,  in  the  first  instance,  the  maximum  quantity  had  been 
given. 

I  believe  that  with  digitalis  the  formula  has  much  to  do  with  the 
success  of  the  drug.  The  fresh  and  well-made  infusion  generally 
gives  far  better  results  than  the  tincture.  It  is  advisable  to  begin 
with  a  drachm  of  the  infusion  twice,  or  not  more  than  three  times 
a  day,  and  in  many  instances  this  quantity  will  suffice.  The  effects 
on  the  pulse,  the  urine,  and  the  dropsy,  are  to  be  carefully  watched. 
When  the  drug  is  properly  administered,  the  pulse  grows  consider- 
ably stronger,  more  regular,  and  much  slower,  till  in  very  many 
cases  all  irregularity  ceases,  and  the  pulse  becomes  natural  in  fre- 
quency and  rhythm.  At  the  same  time  the  urine,  which  previously 
may  not  have  amounted  to  more  than  half  a  pint  in  the  twenty-four 
hours,  increases  to  one,  two,  four,  or  even  eight  pints  a  day,  and  in 
proportion  to  this  increased  flow,  the  dropsy  diminishes  till  it 
finally  disappears.  Should  the  influence  of  the  drug  be  small  or 
imperceptible,  the  quantity  may  eventually  be  increased ;  but  it 
must  be  remembered  that  the  efficacy  of  digitalis  may  not  become 
apparent  for  three  or  four  days.  A  drachm  may  be  given  every 
three  or  four  hours,  as  circumstances  indicate,  or  one  drachm  may 
be  given  in  the  morning,  two  in  the  middle  of  the  day,  and  two  at 
night;  should  the  symptoms  resist  this  additional  dose,  another 
augmentation  must  be  made  in  a  few  days.  A  small  dose  often 
succeeds  admirably  at  first  in  removing  much  of  the  dropsy,  but 
fails  to  effect  all  that  is  desired ;  the  dose  should  then  be  gradually 
increased.** 

When  a  patient  with  the  foregoing  symptoms  dies,  the  post- 
mortem examination  generally  reveals  great  dilatation  of  the  left 
ventricle,  with  much  true  hypertrophy  of  its  walls.  Sometimes 
there  is  incompetence  of  the  aortic  or  mitral  valves,  or  of  both ; 
but  it  sometimes  happens  that  both  these  sets  of  valves  are  healthy 
and  admit  of  no  regurgitation  when  tested  with  water,  although  a 
murmur  of  a  mitral  character  had  existed  during  life. 

Digitalis  will  be  found  especially  useful  when  there  is  much  dila- 
tation and  hypertrophy  of  the  left  ventricle  without  valvular  dis- 
ease, although  a  mitral  murmur  may  have  been  heard  during  life ; 
but  in  many  cases  it  is  at  present,  unfortunately,  impossible  to 
decide  before  death  whether  or  not  there  is  mitral  disease. 

*  The  cases  we  are  now  treating  of  require,  in  most  instances,  free  alcoholic 
stimulation,  and  the  best  agent,  on  account  of  its  diuretic  action,  is  gin. 
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Eminent  authorities  have  asserted  that  in  aortic  disease  dig^italis 
will  embarrass  the  heart  still  further,  and  increase  the  difficulty  of 
breathing,  and  indeed  is  worse  than  useless ;  but  a  prolonged  and 
careful  investigation  of  this  question  has  convinced  me,  that  in  a 
case  presenting  the  physical  signs  and  symptoms  above  described, 
the  existence  of  aortic  disease,  whether  obstructive  or  regurgitant, 
or  both,  does  not  in  any  way  contra-indicate  the  employment  of 
digitalis. 

The  irregularity  of  the  pulse  is  the  capital  indication  of  the 
necessity  of  giving  digitalis. 

Earlier  stages  of  the  foregoing  condition  are  not  unfrequently 
met  with,  when  the  symptoms,  though  troublesome,  have  not  yet 
become  very  severe.  These  forms  sometimes  occur  in  children 
some  time  after  an  attack  of  rheumatic  fever.  The  strong  and 
heaving  impulse  of  the  left  ventricle,  strong  enough  sometimes  to 
shake  the  patient,  gives  evidence  of  great  dilatation  and  hyper- 
trophy; and  there  is  generally  a  systolic  apex  murmur  (mitral), 
with  perhaps  apex  thrill.  The  patient  at  first  is  troubled  only  with 
palpitation  on  exertion ;  but  after  a  variable  time,  perhaps  many 
years,  paroxysms  of  palpitation  set  in,  accompanied  by  urgent 
dyspnoea,  and  the  attacks  may  recur  so  often,  that  the  child,  unable 
to  lie  down  at  night,  is  obliged  to  be  propped  up  with  pillows. 
As  a  further  stage  the  dyspnoea  is  continuous,  but  becomes 
paroxysmally  worse,  and  the  child  is  unable,  either  night  or  day, 
to  assume  a  horizontal  position.  In  all  these  stages  the  pulse  is 
ordinarily  quite  regular,  but  is  generally  very  frequent  and  feeble, 
although,  at  the  same  time,  the  heart  throbs  violently  against  the 
chest.  There  is  no  dropsy,  or  it  is  slight  and  transient,  appearing 
for  a  few  days,  and  then  passing  away,  till,  for  some  reason,  the 
heart  again  becomes  embarrassed. 

Digitalis  will  often  quell  the  tumultuous,  strongly-beating  heart, 
strengthen  the  pulse,  at  the  same  time  reduce  its  frequency,  and 
improve  the  patient  in  every  respect.  It  must  be  given  till  the 
pulse  falls  to  60  or  70  beats.  In  these  cases  very  large  doses  are 
sometimes  required,  even  two  grains  of  the  powdered  leaf  every 
three  hours. 

In  cases  such  as  we  have  just  described,  two  important  circum- 
stances may  be  frequently  observed ;  the  pulse  may  be  very  weak 
and  feeble,  while  the  heart  contracts  with  unnatural  strength ;  and 
while  the  digitalis  strengthens  the  pulse,  it  subdues  the  unnatural 
force  of  the  heart's  beats. 

The  first  circumstance  is  of  great  importance,  as  in  the  cases 
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now  treated  of,  it  is  commonly  thought  that  the  weak  pulse  indi- 
cates a  correspondingly  weak  heart,  whence  it  is  concluded  that, 
as  digitalis  is  eminently  suitable  for  the  cases  in  question,  it  is 
useful  when  the  heart  is  feeble — a  conclusion  certainly  erroneous ; 
for,  as  we  have  said,  while  the  pulse  is  very  weak,  the  heart  can  be 
felt  to  strike  the  chest  with  considerably  increased  force;  and 
further,  when  these  patients  die,  the  left  ventricle  is  found  largely 
dilated  it  is  true,  but  also  greatly  hypertrophied. 

This  want  of  correspondence  between  the  pulse's  strength  and 
the  heart's  contraction,  becomes  still  more  apparent  when  a  patient 
thus  affected  is  seized  with  an  attack  of  palpitation.  The  heart 
then  sometimes  beats  with  strength  sufficient  to  make  its  move- 
ments visible  through  the  clothes,  or  even  to  shake  the  bed,  yet  the 
pulse,  at  the  same  time,  is  very  small  and  feeble.  Digitalis  will 
often  correct  this  discrepancy  between  the  pulse  and  the  heart ; 
hence,  while  under  its  influence  the  heart's  action  becomes  quieter, 
the  pulse  grows  stronger,  as  well  as  slower,  affording  one  illus- 
tration of  the  power  of  digitalis  to  control  a  heart  contracting  too 
strongly. 

An  early  stage  of  the  severe  disease  just  depicted,  may  also  be 
witnessed  in  older  people,  in  whom  there  is  much  irregularity  of 
the  heart's  action,  with  a  pulse  irregular  and  intermittent,  neither 
quick  nor  very  weak,  and  with  no  alteration  in  the  size  of  the 
organ.  A  mitral  murmur  may  very  generally  be  detected,  and 
perhaps  an  apex  thrill.  These  patients  may  suffer  from  constant 
dyspnoea  and  from  attacks  of  palpitation,  during  which  the  em- 
barrassment of  the  breathing  is  much  aggravated.  There  is  no 
dropsy  nor  lividity  of  the  skin,  and  the  urine  is  secreted  in  natural 
quantity.  Here  digitalis  will  give  complete  relief,  quieting  the 
palpitations,  removing  the  dyspnoea,  and  regulating  the  pulse. 
The  disease  may  persist  for  years  in  this  form,  requiring  the  use 
of  digitalis  for  months  or  years,  sometimes  in  very  large  doses, 
and  may  even  then  fail  to  restore  perfect  cardiac  action,  the  ir- 
regularity becoming  marked  on  exertion  ;  yet  digitalis  will  remove 
all  or  most  of  the  symptoms,  though  a  little  irregularity  may 
remain. 

The  existence  of  aortic  valvular  disease  in  any  of  the  milder  (as 
also  in  the  severer)  forms,  is  not  to  be  considered  a  prohibitory  in- 
dication to  the  administration  of  digitalis. 

An  important  question  is,  how  long  can  digitalis  afford  relief  and 
preserve  life  ?  As  might  be  expected,  this  will  depend  on  the  more 
or  less  advanced  stage  of  the  disease.    In  its  earliest  stages  the 
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relief  may  be  so  complete  as  to  permit  the  discontinuance  of  the 
medicine,  and  the  patient  may  remain  relieved  for  many  months 
or  many  years ;  but  generally,  occasional  evidence  of  the  symp- 
toms recur,  to  be  removed  again  and  again  by  a  fresh  recourse  to 
digitalis.  Thus  life  may  be  greatly  prolonged  and  made  useful, 
although  the  sufferer  is  unfit  for  very  arduous  work.  Even  when 
dropsy  has  appeared,  and  sometimes  even  when  it  is  extensive, 
digitalis  will  often  give  great  and  permanent  relief;  but  in  most 
instances  where  the  disease,  having  lasted  for  some  time,  has  much 
advanced,  the  relief — although  it  may  be  to  the  extent  of  getting 
rid  of  the  dropsy  and  dyspnoea — is  of  short  duration,  and  the  dis- 
ease, as  it  were,  over-rides  the  medicine  and  progresses  in  spite  of 
it.  It  is  of  bad  augury  if  a  considerable  dose  is  required  to  miti- 
gate the  symptoms,  or  when  it  is  necessary  to  give  the  drug  in 
increasing  doses  to  maintain  the  ground  at  first  gained. 

If  no  dropsy  is  present,  the  digitalis  will  not  notably  increase  the 
quantity  of  urine,  indeed  will  not  act  as  a  diuretic ;  for  usually 
where  there  is  no  dropsy,  the  urine  is  excreted  in  natural  quantity. 

I  suggest  the  following  explanation  of  the  action  of  digitalis  : — 
By  restoring  order  to  the  heart's  movements,  the  regurgitation 
caused  by  the  irregular  action  of  the  columnae  cameae  is  obviated, 
and  regurgitation  from  the  left  ventricle  to  the  auricle,  and  thence 
through  the  lungs  to  the  right  side  of  the  heart,  is  prevented.  If 
this  be  the  true  explanation,  then  digitalis  will  remove  the  symp- 
toms completely  only  when  the  mitral  regurgitation  is  dynamic, 
and  will  fail  to  remove  those  dependent  on  organic  disease  of  the 
mitral  valves,  and  where,  as  frequently  happens,  in  addition  to 
irregularity  of  the  heart's  action,  there  is  organic  disease  of  the 
mitral  valves  admitting  of  regurgitation,  the  digitalis,  by  quelling 
the  irregularity,  will  remove  so  much  of  the  dropsy  and  concomi- 
tant symptoms  as  are  referable  to  this  condition,  but  will  leave 
unaffected  the  residue  of  the  dropsy  and  that  share  of  the  symp- 
toms dependent  on  the  structural  valvular  disease.  This  view 
explains  the  fact  that  digitalis  is  generally  less  useful  in  the 
cardiac  dropsy  of  children  than  in  that  of  adults,  for  in  children 
we  rarely  meet  with  irregular  action  of  the  heart,  the  symptoms 
with  them  being  generally  referable  to  serious  disease  of  the  mitral 
valves. 

The  truth  of  this  statement  may  be  verified  by  cases  which  un- 
fortunately too  often  occur.  A  patient  with  dropsy,  and  with 
symptoms  and  physical  signs  like  those  just  described,  derives 
partial  benefit  from  digitalis,  which  removes  much  of  the  dropsy 
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and  dyspnoea,  but  fails  to  give  complete  relief.  There  is  found 
after  death  much  disease  of  the  mitral  valve  permitting  regurgita- 
tion, and  the  left  auricle  is  in  consequence  much  distended.  Such 
condition  of  the  mitral  valves  the  digitalis  of  course  could  not  re- 
move, but  that  share  of  the  dropsy  and  of  the  other  symptoms 
produced  by  the  irregular  action  of  the  heart  the  digitalis  will 
remove.  The  truth  of  these  statements  may  be  verified  by  post- 
mortem  examination,  combined  with  clinical  observation.  Such 
testing  investigations  will  show  that  digitalis  is  useful  generally 
in  proportion  to  the  degree  in  which  the  dropsy;  &c.,  are  due  to 
irregular  action  of  the  heart,  and  are  independent  of  organic  dis- 
ease of  the  mitral  valves. 

It  must  be  admitted,  however,  that  sometimes  the  foregoing  ex- 
planation altogether  fails :  thus,  we  meet  sometimes  with  cases  of 
which  the  following  is  a  type: — A  patient,  generally  a  child,  suffers 
from  mitral  regurgitant  and  obstructive  disease,  with  ventricular 
dilatation,  but  chiefly  on  the  right  side.  There  is  unintermitting 
inability  to  lie  down,  paroxysms  of  severe  palpitation,  lasting  hours 
or  days,  with  a  pulse  at  these  times  very  frequent,  but  always 
regular.  Dropsy  sets  in;  digitalis  checks  the  palpitation  and 
removes  completely  the  water-logged  condition  by  greatly  aug- 
menting the  kidney  secretion.  In  this  condition,  sometimes  better 
and  sometimes  worse,  the  patient  remains,  perhaps,  for  years, 
then  the  pulse  becomes  irregular,  but  without  any  increase  in  the 
severity  of  the  symptoms.  The  relapses  from  time  to  time  recur, 
promptly  giving  way  on  each  occasion  to  digitalis,  as  soon  as  it 
has  greatly  lessened  the  frequency  of  the  pulse.  It  also  regulates 
the  pulse,  but  in  these  cases,  as  we  shall  presently  see,  the  improve- 
ment is  not  due  to  this  effect.  After  death  the  mitral  orifice  is 
found  much  contracted,  the  valves  united,  leaving  only  a  small 
circular  opening ;  indeed,  so  extreme  is  the  diseased  condition  of 
the  valves  that  the  columnar  carneae  could  not  possibly  act  on  them, 
so  that  any  irregularity  in  the  action  of  the  columnar  could  not  in- 
crease regurgitation,  a  condition  which  makes  it  evident  why  no 
aggravation  of  the  symptoms  took  place  on  the  occurrence  of 
irregular  action  of  the  heart.  The  post-mortem  shows  that  the 
chief  disease  is  mitral  obstruction.  Now  in  such  a  case  digitalis 
could  have  no  beneficial  influence  on  irregular  action,  for  it  re- 
moves the  symptoms  before  the  occurrence  of  irregularity ;  and 
irregular  action  of  the  columnae  carneae,  as  we  have  seen,  could 
not  increase  the  regurgitation :  we  are  then  constrained  to  assume 
that  digitalis  acts  in  the  way  suggested  by  Dr.  Foster,  either  by 
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streng'thening'  the  auricle  or  by  slowing  the  heart.  There  are, 
however,  difficulties  in  accepting  either  view,  for  after  a  few  days' 
administration  of  digitalis,  and  as  soon  as  it  has  considerably  re- 
duced the  pulse's  frequency  (a  circumstance  much  in  favour  of  Dr. 
Foster's  view),  the  digitalis  may  then  be  discontinued,  and  the 
patient  will  remain  for  weeks  or  months  without  recurrence  of  the 
symptoms.  Yet  the  mechanical  impediment  to  the  passage  of  the 
blood  from  the  auricle  to  the  ventricle  still  remains,  and  we  should 
expect  that  the  tonic  or  slowing  influence  of  the  digitalis  must  be 
kept  up,  unless  it  be  that  the  auricle  becomes  temporarily  much 
distended,  and  thus  weakened,  and  the  tonic  or  slowing  action  of 
the  digitalis  removes  this  embarrassing  distension. 

Many  authors  believe,  and  Dr.  Fothergill  has  recently  espoused 
the  view,  that  the  good  effects  of  digitalis  in  the  foregoing  diseases 
are  owing  to  its  strengthening  the  contractions  of  the  heart.  Very 
likely  digitalis  does  act  as  a  tonic,  and  it  appears  to  be  serviceable 
in  certain  instances  where  from  exertion  or  other  causes  the  heart 
becoming  embarrassed,  and  perhaps,  as  Dr.  Fothergill  supposes, 
the  left  ventricle  becoming  distended,  severe  symptoms  are  sud- 
denly produced. 

I  cannot  help  thinking,  however,  that  the  tonic  theory  regarding 
digitalis  fails  in  most  instances  to  explain  its  usefulness  in  heart 
disease.  Admitting  that  digitalis  strengthens  the  heart,  it  seems 
to  me  that  in  this  respect  the  clinical  evidence  is  very  small  as  to 
its  efficacy. 

1.  Thus  in  aortic  disease,  when  the  left  ventricle  is  weak  and 
unable  to  overcome  the  obstruction  offered  by  the  diseased  aortic 
valves,  the  good  effects  of  the  drug  are  very  slight,  and,  indeed,  in 
my  experience,  m'L 

2.  Digitalis  is  not  only  useless  but  harmful  in  fatty  and  other  de- 
generations of  the  left  ventricle. 

3.  In  obstruction  to  the  circulation  in  the  lungs,  from  emphysema 
or  from  extensive  retraction  due  to  pleurisy  (especially  if  the  other 
lung  become  emphysematous),  causing  tricuspid  regurgitation, 
digitalis  appears  to  have  little  or  no  strengthening  effect  on  the 
right  ventricle  in  enabling  it  to  overcome  the  lung  obstruction. 

4.  In  many  of  the  cases  most  successfully  treated  by  digitalis,  the 
heart  is  not  weak,  but,  on  the  contrary,  is  felt  to  beat  with  exces- 
sive force,  and  after  death  the  left  ventricle  is  found  well  nourished 
and  much  hypertrophied,  as  well  as  dilated. 

5.  The  efficacy  of  digitalis  is  most  decided  in  cases  where  the 
heart  acts  irregularly,  and  not  where  it  simply  acts  weakly. 
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It  is  said  that  irregularity  is  a  sign  of  weakness  (of  the  muscular 
or  nervous  structure?),  and  that  the  tonic  virtue  of  digitalis  re- 
moves this  condition.  But,  firstly,  over  and  over  again,  we  meet 
with  great  cardiac  weakness,  without  irregularity;  secondly,  we 
may  have  much  irregularity,  without  weakness  of  the  heart's  im- 
pulse or  the  pulse ;  and  thirdly,  we  find  the  heart  well-nourished 
and  hypertrophied  in  cases  in  which  digitalis  proves  of  marked 
service;  the  irregularity  being  the  only  sign  of  weakness;  it  is, 
indeed,  a  strong-acting,  well-nourished  heart,  misapplying  its 
force  through  imperfect  co-ordination. 

Moreover,  in  estimating  the  effect  of  digitalis  on  the  heart,  we 
must  be  careful  to  discriminate  its  influence  on  that  organ,  from  its 
influence  on  the  pulse.  Under  the  influence  of  digitalis  the  pulse, 
no  doubt,  grows  fuller  and  less  compressible ;  but  it  must  be  borne 
in  mind  that  digitalis  slows  the  heart,  and  therefore,  if  the  heart 
does  only  the  same  amount  of  work,  each  beat  must  be  stronger : 
for  instance,  if  we  reduce  the  pulse  from  120  to  60,  the  heart,  to  do 
an  equal  amount  of  work,  must,  with  each  beat>  pump  double  the 
quantity  of  blood,  and  thus  each  beat  will  feel  stronger.  Again, 
digitalis  contracts  the  arterioles,  thus  increasing  arterial  tension 
and  rendering  the  pulse  larger  and  less  compressible. 

In  the  heart  disease  of  children,  with  regular  pulse,  it  is  difficult 
to  explain  the  good  eflects  of  digitalis  by  its  influence  in  regulating 
an  irregularly  acting  heart ;  but  I  think  the  difliculty  is  still  greater 
in  ascribing  the  good  results  to  the  tonic  action  of  digitalis.  Dr. 
Fothergill  holds,  that  in  these  cases,  the  left  ventricle  is  weak  and 
becomes  distended,  being  too  feeble  to  empty  itself,  and  that  digi- 
talis strengthens  the  left  ventricle,  which  then  contracts  fully, 
empties  itself,  and  the  dilatation  diminishes.  The  pulse,  it  is 
true,  IS  very  feeble  and  frequent ;  but,  at  the  same  time,  the  heart 
beats  forcibly,  and  even  violently  enough  to  shake  the  patient. 
What  prevents  this  powerfully  acting  ventricle  from  emptying 
itself,  or,  at  all  events,  propelling  enough  blood  to  produce  a  full 
instead  of  a  very  weak  pulse  ?  And  can  digitalis  be  required  as  a 
tonic  for  a  heart  beating  already  with  such  undue  force,  which, 
after  death,  is  found  hypertrophied  and  well  nourished,  there  being 
no  obstruction  to  the  circulation  from  the  left  side  ?  In  these  cases 
with  a  very  feeble  pulse,  we  find  a  powerfully  acting  heart  mis- 
applying its  force.  This  misappropriation  of  force  may  be  due  to 
want  of  co-ordinated  action — a  form  of  irregularity  amenable  to 
digitalis.  Certainly,  digitalis  prevents  this  waste  of  heart-power, 
for,  whilst  this  drug  notably  strengthens  the  pulse,  the  heart's 
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action  becomes  much  weaker,  so  that  a  far  less  powerful  ventri* 
cular  contraction  propels  more  blood.  It  may  be  objected  that  the 
strong  impulse  is  due,  not  to  the  left,  but  to  the  right  ventricle ;  but 
from  mitral  regurgitant,  or  obstructive  disease,  causing  impedi- 
ment to  the  circulation  through  the  lungs,  the  right  side  becomes 
unduly  distended,  and  contracts  with  great  force.  This  explana- 
tion, however,  fails  entirely  in  many  cases  where  the  physical  signs 
and  post-mortem  examination  prove  that  the  impulse  was  mainly 
due  to  a  hypertrophied  dilated  left  ventricle.  The  strong,  cardiac 
impulse  is  sometimes,  no  doubt,  due  to  the  right  ventricle,  and, 
when  the  impediment  to  the  free  circulation  depends  on  mitral 
obstructive  disease,  digitalis  probably  acts  beneficially  in  the  way 
explained  by  Dr.  Foster. 

Digitalis  is  often  very  useful  in  cases  of  the  following  kind  which 
we  sometimes  meet  with: — A  patient  who  has  been,  perhaps, 
troubled  with  slight  palpitation  of  the  heart  for  some  years,  on 
catching  a  cold,  is  attacked  with  bronchitis,  and  finds,  in  conse- 
quence, much  increase  of  the  palpitations,  which,  in  their  turn, 
excite  severe  paroxysms  of  dyspnoea.  The  heart  may  appear 
healthy,  or  there  may  be  only  a  slight  mitral  murmur.  In  such 
a  case  digitalis  quells  the  palpitations,  and  calms  the  breathing. 

This  medicine,  however,  leaves  the  bronchitis  untouched,  except 
that  by  easing  the  breathing  it  indirectly  assists  expectoration,  and 
by  the  same  means  enables  the  patient  to  obtain  refreshing  sleep. 
In  this  indirect  way  digitalis  may  benefit  the  bronchitis,  but  the 
medicine  here  acts  on  the  heart;  and,  if  with  bronchitis  there  is 
much  palpitation  or  irregularity  of  the  pulse,  this  remedy  is  in- 
dicated. But  sometimes  a  very  violent  fit  of  palpitation  yields 
more  promptly  to  one  or  two  drops  of  aconite,  given  every  quarter 
of  an  hour. 

M.  Jaccoud  teaches,  that  diminished  cardiac  energy  and  arterial 
pressure,  indicate  the  administration  of  digitalis,  and  that  when  the 
energy  of  the  heart  and  the  arterial  pressure  are  augmented,  it 
is  contra-indicated.  Digitalis  and  caffein,  he  says,  stimulate  the 
heart,  and  give  tone  to  the  blood-vessels. 

Da  Costa  strongly  recommends  digitalis  in  the  condition  termed 
by  him  **  irritable  heart."  This  disease  occurs  frequently  among 
soldiers,  and  may  come  on  suddenly  or  gradually,  with  proneness 
to  fatigue,  palpitation,  and  dizziness.  It  is  characterized  by  pain, 
generally  persistent,  but  also  paroxysmally  intensified,  lacerating, 
or  more  rarely  burning  or  tearing,  increased  by  exertion,  and 
situated  most  frequently  over  the  apex  of  the  heart,  sometimes 
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radiating  in  all  directions,  and  shooting  down  the  left  arm,  and 
accompanied  by  hyperaesthesia  of  the  cardiac  region,  increased  by 
each  attack  of  piailpitation.  The  patient  complains  also  of  palpita- 
tion, varying  in  frequency  and  severity,  occurring  at  all  times  of 
the  day,  and  accompanied  by  much  distress  and  pain.  The  palpi- 
tation is  generally  brought  on  by  exertion,  although  it  may  occur 
while  in  bed.  These  attacks  are  accompanied  by  dull  headache, 
giddiness,  and  dimness  of  sight.  The  violent  seizures  may  even 
produce  insensibility.  The  sleep  is  much  broken  and  troubled  by 
disagreeable  dreams,  and  the  patient  cannot  usually  lie  on  the  left 
side.  The  pulse  is  rapid,  varying  from  lOO  to  140  per  minute, 
small,  compressible,  and  sometimes  jerking,  often  irregular  in 
force  and  rhythm — always  remarkably  affected  by  posture,  being 
very  frequent  while  standing,  much  slower  while  lying  down,  the 
difference  amounting  to  from  thirty  to  forty  beats  per  minute. 
Palpitation  greatly  increases  the  frequency,  in  one  instance  to 
the  extent  of  192  beats  per  minute.  The  respirations  are  but  little 
hurried,  varying  from  twenty-four  to  thirty-four,  and  the  patient 
complains  of  oppressed  breathing,  rendered  worse  by  an  attack 
of  palpitation.  The  impulse  of  the  heart  is  extended,  but  is  "  quick, 
abrupt,  or  jerking,"  and  the  heart  may  beat  irregularly.  The  first 
sound  is  deficient  in  volume,  "feeble,  or  short  and  valvular,  like 
the  second  sound."  Murmurs,  as  a  rule,  are  absent.  This  condi- 
tion is  produced  by  over-work  and  fatigue,  and  is  fostered  by 
depressing  influences.  It  commonly  leads  to  hypertrophy,  when, 
of  course,  the  physical  signs  are  modified.  When  the  heart  is  not 
hypertrophied.  Da  Costa  found  that  tincture  of  digitalis,  in  ten- 
minim  doses  thrice  daily,  quieted  the  excited  organ,  reduced  the 
frequency  of,  and  often  strengthened  the  pulse,  and  rectified  irre- 
gular cardiac  action.  If  much  hypertrophy  existed,  then  digitalis 
proved  less  serviceable,  and  sometimes  failed  to  give  any  relief; 
but  here  aconite  in  three  to  six  minim  doses  was  very  useful; 
though,  in  purely  nervous  cases,  this  remedy  was  not  only  useless, 
but  often  even  increased  the  frequency  of  the  pulse.  In  much 
irritability,  with  slight  hypertrophy,  a  combination  of  digitalis  and 
aconite  did  good.  Belladonna  was  useful  in  cases  accompanied  by 
irregularity  of  the  pulse,  but  proved  of  little  service  in  other  cases, 
modifying  but  little  the  frequency  of  the  pulse.  It  was  of  no  service 
in  cases  complicated  with  hypertrophy.  He  often  continued  the 
digitalis  for  months  without  producing  any  toxic  effects.  In  addi- 
tion to  the  foregoing  treatment,  Da  Costa  employed  rest  in  the 
recumbent  posture. 
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In  the  cases  of  cardiac  dropsy,  previously  described,  so  much 
benefited  by  digitalis,  it  appears  to  me  that  in  these  a  condition 
existed  closely  related  to,  if  not  identical  with,  that  set  forth  by 
Da  Costa  under  the  term  "irritable  heart,"  but  in  a  more  advanced 
form ;  that  this  condition  is  more  or  less  associated  with  a  variable 
amount  of  valvular  disease,  mostly  but  not  necessarily  of  the  mitral 
valves,  and  that  it  is  this  peculiar  "irritable"  state,  probably  due  to 
some  affection  of  the  co-ordinating  nerves  of  the  heart,  that  digi- 
talis controls  and  benefits  so  effectually.  Hence  if  all,  or  the  major 
part  of  the  symptoms  are  due  simply  to  irritability  of  the  heart, 
digitalis  will  cure  either  all,  or  most  of  the  symptoms ;  but  if  the 
symptoms  are  mainly  or  entirely  due  to  valvular  disease,  then 
digitalis  is  far  less  serviceable. 

Digitalis  is  often  very  useful  in  pure  hypertrophy  of  the  heart, 
which  may  be  due  to  valvular  disease,  especially  of  the  aortic 
valves,  or  to  Bright's  disease,  or  to  excessive  muscular  exertion. 
In  all  these  forms,  digitalis  affords  relief  by  quelling  the  attacks  of 
palpitation.  In  aortic  disease  the  hypertrophy  is  compensatory, 
hence,  in  most  cases,  especially  of  aortic  obstruction,  no  treatment 
is  needed  for  the  hypertrophy  itself. 

B.  Foster  recommends  digitalis  in  aortic  regurgitant  disease, 
when  there  is  more  compensatory  hypertrophy  than  the  impedi- 
ment to  the  circulation  requires,  indicated  by  violent  action  of  the 
heart,  bounding  vibratory  arteries  visible  all  over  the  body,  almost 
constant  headache,  flushed  face,  and  noises  in  the  ears.  It  must 
be  borne  in  mind,  however,  that  these  symptoms  occur  only  in 
severe  cases,  and  that  digitalis  is  useful  where  the  symptoms  are 
much  less  pronounced.  Dr.  Balthazar  Foster  points  out  that  in 
these  instances  the  action  of  the  medicine  must  be  watched,  for  too 
large  a  dose  may  induce  alarming  prostration,  with  aggravation 
of  the  palpitations,  effects  which  he  attributes  to  the  slowing  of  the 
heart  by  digitalis,  and  the  increase  of  the  regurgitation  at  each 
diastole ;  but,  although  this  explanation  may  be  partially,  it  is  not 
wholly  true,  for  the  same  consequences  follow  too  large  a  dose  of 
digitalis  in  other  forms  of  hypertrophy  unassociated  with  valvular 
disease.  In  cases  like  these,  two  to  five  minims  of  the  tincture  is 
as  much  as  can  be  tolerated.  For  the  most  part  they  are  best 
treated  by  one  to  three  drops  of  tincture  of  aconite,  given  thrice 
daily. 

Digitalis  exerts  little  or  no  control  over  certain  forms  of  heart 
disease,  which  may  produce  dropsy. 

General  dropsy,  dependent  on  heart  disease,   is,  in  some  in- 
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Stances,  produced  by  the  lungs  becoming  degenerated,  then  em- 
physematous, thus  obstructing  the  free  circulation  of  the  blood 
from  the  right  to  the  left  side  of  the  heart,  whilst  to  meet  and 
overcome  this  condition  the  right  ventricle  grows  hypertrophied, 
but  only  to  an  extent  sufficient  to  meet  the  obstruction  offered  to 
the  circulation ;  and,  unlike  the  healthy  heart,  little  reserve  power 
is  left  in  it,  so  that,  on  the  occurrence  of  any  sudden  access  to  the 
obstruction  of  the  circulation  through  the  lungs,  the  right  ventricle 
becomes  unequal  to  the  task  thrust  upon  it.  This  happens  fre- 
quently in  an  attack  of  bronchitis,  when  the  blood,  unable  to  pass 
readily  through  the  lungs,  accumulates  in  the  right  cavities  of  the 
heart,  overloads  them  to  distension,  till  the  tricuspid  valves  become 
incompetent,  and  permit  of  regurgitation  from  the  ventricle  to  the 
auricle,  and  thence  into  the  veins,  when,  if  there  is  obstruction  in 
the  lungs,  dropsy  will  ensue,  and  the  dropsy  vary  with  the  amount 
of  bronchitis;  as  this  increases  or  declines,  so  does  the  dropsy 
augment  or  diminish.  If  the  distension  of  the  right  cavities  lasts  a 
considerable  time,  then,  on  the  subsidence  of  the  bronchitis,  the 
cavities  fail  to  regain  their  natural  size,  and  the  tricuspid  incom- 
petency and  the  dropsy  become  permanent. 

Digitalis  here  appears  to  possess  very  slight,  if  any,  power  to 
strengthen  the  heart  to  overcome  the  obstruction  in  the  lungs, 
unless  indeed  the  heart  acts  irregularly.  A  considerable  degree 
of  cardiac  irregularity,  even  without  either  hypertrophy  or  dilata- 
tion of  the  left  heart,  or  disease  of  its  valves,  adds  to  the  difficulty 
of  the  breathing,  diminishes  the  quantity  of  urine,  and  produces 
dropsy,  or  increases  it  if  already  present.  Digitalis  will  remove 
this  irregularity,  together  with  so  much  of  the  symptoms  as  are 
referable  to  this  cause. 

A  case  like  the  following  will  exemplify  the  inefficiency  of  digi- 
talis to  strengthen  the  heart,  and  thus  enable  it  to  overcome  any 
obstruction  offered  in  the  lungs. — ^A  patient  of  middle  or  advanced 
age,  with  irregularly  acting  heart,  much  dilated  on  the  left  side, 
and  who  has  consequently  suffered  from  dropsy,  dyspnoea,  etc., 
symptoms  which  digitalis  has  thoroughly  removed,  will,  on  catching 
cold,  and  on  the  occurrence  of  bronchitis,  suffer  from  dyspnoea, 
Hvidity,  dropsy,  etc.  Here  it  would  naturally  be  inferred  that 
digitalis,  having  previously  removed  these  identical  symptoms, 
would  again  give  relief.  But  this  is  not  necessarily  the  case,  and 
a  nice  discrimination  must  be  made  of  the  circumstances  producing 
the  return  of  dropsy,  etc. ;  for  instance,  if  there  is  much  emphy- 
sema, the  relapse  is  not  uncommonly  due  solely  to  the  obstruction 
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in  the  lungs,  caused  by  the  bronchitis  and  emphysema,  and  is  in  no 
way  dependent  on  any  effect  the  bronchiUs  has  produced  on  the 
dilated  left  ventricle.  Digitalis  here  can  do  no  good,  but  remedies 
are  needed  to  control  the  bronchitis.  If,  however,  as  is  not  un- 
frequent,  the  bronchitis  affects  the  dilated  left  ventricle,  and  brings 
back  the  conditions  which  existed  when  the  digitalis  erewhile  did 
so  much  good,  then  it  will  again  afford  relief.  In  deciding  the 
question  whether  digitalis  should  be  given  or  not,  attention  must 
be  directed  to  whether,  on  the  return  of  the  dropsy,  etc.,  fits  of  pal- 
pitation come  on,  with  attacks  of  dyspnoea,  and  if  the  heart  is 
excited  to  beat  irregularly,  in  which  case  digitalis  is  required ;  but 
on  the  other  hand,  although  there  is  hurried  breathing,  and  a  very 
quick  pulse,  yet,  if  the  symptoms  just  mentioned  are  absent,  the 
patient  will  derive  no  benefit  from  digitalis. 

Digitalis  does  no  good  in  other  serious  diseases  of  the  heart  that 
induce  dropsy ;  and,  indeed,  unless  care  is  taken,  it  may  do  much 
harm.  For  instance,  a  patient  in  the  prime  of  life,  and  it  may  be 
without  any  rheumatic  fever  antecedents,  has  suffered  for  some 
time,  perhaps  for  years,  from  palpitation  after  exertion.  Auscul- 
tation reveals  an  aortic  obstruction,  or  regurgitant  murmur,  or 
both  combined.  To  overcome  the  obstruction  to  the  circulation, 
occasioned  by  the  aortic  valvular  disease,  the  heart  becomes  hyper- 
trophied,  and  this  compensation  saves  the  patient  for  a  time  from 
any  troublesome  symptoms  except  some  palpitations ;  but  after  a 
variable  time  serious  symptoms  arise,  which  generally  increase 
rapidly  in  severity,  and  in  the  course  of  a  few  weeks  or  months 
the  patient  dies.  The  aggravation  of  the  disease  is  denoted  by 
paroxysms  of  palpitations,  accompanied  by  urgent  dyspnoea.  The 
attacks  may  be  occasioned  by  the  slightest  exertion,  or  may  occur 
without  any  such  provocation. 

The  dyspnoea  soon  becomes  constant  as  well  as  paroxysmal,  and 
about  this  time  dropsy  invades  the  legs,  and  rapidly  extends  till  it 
involves  the  greater  part  of  the  body,  and  is  often  in  excess  in  the 
pleural  or  peritoneal  cavities.  During  the  whole  progress  of  the 
disease,  and  to  its  termination  in  death,  both  heart  and  pulse  beat 
regularly  and  without  any  intermisstonSy  and  the  pulse  often  manifests 
the  characters  significant  of  aortic  regurgitant  disease.  There  is 
no  lividity  of  the  skin,  but,  on  the  contrary,  it  is  strikingly  pale 
and  waxy  looking ;  nor  is  there  any  fulness  or  regurgitation  into 
the  jugular  veins.  In  addition  to  the  aortic  murmurs,  a  murmur 
may  exist  having  the  character  of  mitral  regurgitation,  but  after 
death  the  miiral  valves  are  generally  found  healthy  and  competent. 


DIGITALIS.  499 

The  pathological  history  of  such  patients  appears  to  be  that  dis- 
ease of  the  aortic  valves  induces  hypertrophy  of  the  left  ventricle, 
thus  enabling  it  to  overcome  the  obstacle  to  the  circulation  offered 
by  the  valvular  affection.  While  the  compensating  hypertrophy 
keeps  pace  with  the  disease,  the  patient  is  troubled  only  by  the 
increased  action  of  the  hypertrophied  heart,  and  he  may  live  many 
years  in  this  condition,  little  incapacitated  for  work.  Continuing- 
in  this  state  for  a  variable  time,  the  disease  of  the  heart  may  at 
last  produce  serious  and  fatal  symptoms  in  the  following'  ways, 
the  effect  on  the  circulation  in  each  case  being*  the  same. 

L  In  one  instance  the  disease  in  the  aortic  valves  advances  with 
great  rapidity,  so  quickly,  indeed,  as  to  make  it  impossible  for  the 
left  ventricle  to  hypertrophy  sufficiently  to  combat  the  obstruction 
to  the  circulation  offered  by  the  aortic  disease,  whence  ensues  much 
derangement  of  the  circulation,  on  which  depends  the  serious  symp- 
toms just  detailed. 

II.  In  the  other  instances  the  disease  of  the  aortic  valves  remains 
either  stationary,  or  progresses  very  slowly,  but  the  left  ventricle 
undergoes  degeneration,  sometimes  with  great  rapidity,  and  be- 
comes consequently  too  enfeebled  to  meet  the  increased  work 
thrust  upon  it  by  the  diseased  aortic  valves,  whence  arises  dis- 
turbance of  the  circulation,  the  setting*  in  of  dyspnoea,  palpitations, 
etc.,  as  described  in  the  previous  case. 

In  such  cases  digitalis  will  do  little  or  no  good.  Brunton  points 
out  that  by  contracting*  the  arterioles,  it  causes  increased  obstruc- 
tion to  the  circulation,  thus  throwing  more  work  on  the  weakened 
and  inefficient  heart,  and  hence  he  explains  the  bad  effects  of 
digitalis  in  fatty  heart.  Sometimes,  indeed,  it  appears  to  control, 
in  a  slight  degree,  palpitation  and  the  paroxysms  of  dyspnoea ;  but 
it  happens,  not  unfrequently,  that  the  pulse  grows  both  feeble  and 
intermittent,  an  effect  I  have  witnessed  in  a  case  of  great  deg*en- 
eration  of  the  substance  of  the  left  ventricle.  When  it  does  relieve 
by  controlling*  dyspnoea  and  palpitations,  it  effects  no  permanent 
benefit,  for  the  other  symptoms,  such  as  dropsy,  etc.,  gradually 
increase,  and  the  patient  dies,  dig*italis  apparently  failing*  to  pro- 
long his  life. 

Before  concluding  these  remarks,  I  ought  to  add  that  the  admin 
istration  of  digitalis  must  always,  to  some  extent,  be  experimental. 
It  is  easier  to  tell  in  what  cases  it  will  fail  than  in  what  cases  it  will 
succeed.  It  is  impossible  to  know  how  much  benefit  it  will  confer, 
or  how  long  the  benefit  will  last.  Neither  is  it  easy  to  tell  the  dose 
that  may  be  required.    Thus  we  meet  with  cases  in  all  respects 
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apparently  identical:  in  one  case  digitalis  will  wonderfully  im- 
prove, whilst  in  others  it  does  little  or  no  good,  or  may  even  do 
harm  by  weakening  the  pulse,  and  rendering  it  still  more  irregular. 
When  digitalis  works  but  litde  good,  it  appears  to  me  that  the 
symptoms  are  mainly  due  to  the  valvular  affection,  not  much  to  the 
irregularity;  where  it  does  marked  harm,  the  left  ventricle  is  de- 
generated. 

Digitalis  is  a  diuretic,  acting  directly  on  the  kidneys  as  well  as 
indirectly  through  its  influence  on  the  heart,  and  is  therefore  useful 
in  some  cases  of  Bright's  disease.  When  it  lessens  the  cardiac 
disease,  its  diuretic  effects  are  astonishing.  I  have  been  led  to 
believe  that  the  diuretic  action  of  digitalis  is  limited  by  the  dropsy, 
for  when  dropsy  disappears,  the  remedy  no  longer  causes  an 
increased  secretion  of  urine.  This  also  is  the  case  with  some 
other  diuretics. 

How  does  digitalis,  in  certain  heart  diseases,  cause  so  great  an 
increase  in  the  quantity  of  urine  ?  First,  it  removes  those  kidney 
conditions  secondary  to  the  heart  disease,  which  diminish  the  kid- 
ney function,  when  the  unburdened  organ  acts  as  in  health,  and 
secretes  a  natural  quantity.  But  in  the  cases  now  referred  to,  we 
find  the  urine  increased,  from  perhaps  half  a  pint,  to  three,  four, 
or  even  eight  pints  daily.  Is  this  excess  of  urine  due  to  the  direct 
action  of  digitalis  on  the  kidneys  ?  Were  this  the  true  explanation 
then  this  excessive  secretion  should  continue  as  long  as  the  digitalis 
is  administered ;  but  we  find,  as  I  have  said,  that  when  the  dropsy 
has  disappeared  the  kidneys  no  longer  secrete  in  excess.  The 
copious  flow  of  urine  must  be  explained  by  the  fact  that  digitalis, 
by  relieving  the  heart,  checks  the  conditions  that  produce  dropsy, 
when  the  dropsical  fluid  returns  quickly  into  the  circulation,  and 
the  kidneys  eliminate  the  excessive  quantity  of  water  in  the  blood. 

How  does  digitalis  affect  the  kidneys  in  heart  disease,  thereby  increasing  the 
secretion  of  the  urine  ? 

The  separation  of  the  water  of  the  urine  is  effected  chiefly  through  the  Mai- 
pighian  bodies,  probably  by  simple  filtration,  and  therefore,  the  amount  of  the 
secretion  depends  on  the  lateral  pressure  in  the  blood-vessels  of  glomeruli. 

Thus,  section  of  the  cord  below  the  medulla,  i.e,,  below  the  vaso-motor  centre, 
causes  great  dilatation  of  all  the  blood-vessels,  and  thus  produces  general  lowering 
of  the  blood-pressure.  The  diminution  of  blood-pressure  in  the  kidneys  is  followed 
by  diminution,  and  even  arrest  of  the  excretion  of  urine.  Section  of  the  renal 
nerves  causing  wide  dilatation  of  the  renal  vessels,  and  thus,  heightening  their 
lateral  pressure,  causes  a  great  increase  in  the  urinary  secretion. 

Now,  in  the  forms  of  cardiac  dropsy,  benefited  by  digitalis,  there  is  tricuspid 
regurgitation,  causing  great  repletion  of  the  venous  system,  with  corresponding 
emptiness  of  the  arterial  system,  and  thus  arterial  tension  is  greatly  lessened. 
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Some  writers  ascribe  the  diminished  urinary  secretion  entirely  to  this  loss  of 
tension.  It  is  true  that  the  venous  engorgement  causes  distension  of  some  of  thfr 
capillaries  of  the  kidneys,  and  thus  heightens  their  tension,  and  it  might  be  ex- 
pected that  this  increase  of  lateral  pressure  would  cause  an  increase  in  the  secre- 
tion of  the  urine.  It  is  urged  that  the  venous  congestion  only  affects  the  capillary 
of  the  tubules,  and  does  not  reach  the  Malpighian  bodies,  the  capillaries  of  the 
tubules  preventing  this ;  thus  the  blood-vessels  of  the  Malpighian  bodies,  through 
which  the  water  of  the  urine  filters,  become  partly  empty,  their  pressure  greatly 
diminished,  and  hence  the  secretion  of  the  urinary  water  is  diminished.  But  is 
this  statement  true  ?  Are  the  blood-vessels  of  the  glomeruli  partially  empty  in 
cases  of  tricuspid  regurgitation  and  venous  engorgement?  To  this  question  I 
should  answer,  certainly  not,  for  in  the  post-mortems  I  have  made,  these  bodies 
have  always  been  greatly  enlarged  and  engorged,  and  consequently  the  lateral 
pressure  increased,  and  thus  the  water  of  the  urine  should  be  increased.  The 
diminution  of  the  secretion  appears  to  me  to  be  due  to  the  venous  congestion.  In 
tricuspid  regurgitation,  the  passage  of  blood  from  the  arteries  to  the  veins  is  very 
slow;  it,  in  fact,  partially  stagnates.  The  blood,  on  reaching  the  glomeruli,  loses 
much  of  its  water  by  pressure,  but,  having  reached  a  certain  degree  of  concentra- 
tion, the  further  separation  of  water  is  much  slower.  In  order  to  get  a  rapid 
filtration  of  water  through  the  Malpighian  bodies,  it  is  necessary  not  only  that 
there  should  be  high  arterial  pressure,  but  also  a  rapid  flow  of  blood.  It  appears 
to  me  that  in  venous  engorgement,  we  have  high  lateral  pressure,  but  a  slow 
flow  of  blood,  and  that  digitalis  acts  by  removing  congestion,  and  allowing  a  free 
circulation  through  the  kidneys. 

Digitalis  has  been  employed  in  the  treatment  of  acute  inflam- 
mation. Mr.  King,  of  Saxmundham,  held  that  no  good  was  to  be 
effected  in  inflammation,  unless  with  a  large  dose,  and  he  gave 
from  half  an  ounce  to  an  ounce  of  the  tincture ;  with  these  for- 
midable doses  he  declared  he  could  subdue  most  inflammations 
if  attacked  at  their  very  commencement^  and  before  the  organs 
involved  became  disorganized.  He  administered  a  dose  and  then 
waited  twenty-four  hours  to  watch  itseflects;  at  the  expiration  of 
the  time  if  the  pulse  did  not  become  much  less  frequent  or  irregu- 
lar, he  repeated  the  dose.  He  gave  as  much  as  two  drachms  of 
the  tincture  to  a  child  of  nine  months  old.  Vomiting  sometimes 
quickly  follows  these  very  large  doses.  No  serious  or  dangerous 
symptoms,  says  Mr.  King,  ever  followed  his  extensive  and  startling 
use  of  digitalis.  Aconite,  I  believe,  will  be  found  far  safer  and 
better  in  the  treatment  of  acute  inflammation  than  these  huge  doses 
of  digitalis. 

Dr.  Royston  Fairbank  finds  digitalis,  employed  both  locally  and 
internally,  useful  in  inflammations.  He  narrates  cases  of  acute 
inflammation  of  joints,  acute  inflammation  of  the  leg  from  varicose 
ulcers,  severe  inflammation  of  the  breast,  and  of  erysipelas,  yield- 
ing speedily  to  fomentations,  made  by  infusing  a  small  teaspoonful 
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of  the  dried  leaves  in  half  a  pint  of  boiling  water,  or  by  adding-  a 
drachm  of  tincture  to  half  a  pint  of  boiling  water,  and  applied  by 
means  of  flannels  wrung  out  in  this  decoction.  Sometimes,  after 
simple  hot  fomentations,  he  advises  the  rubbing  in  of  some  tinc- 
ture. 

Digitalis  will  reduce  the  temperature  of  fever,  though  large  doses 
are  often  required.  This  treatment  is  now  freely  used  on  the  con- 
tinent in  all  febrile  affections. 

In  typhoid  fever,  Wunderlich  recommends  digitalis,  asserting 
that  in  two  or  three  days  it  will  reduce  the  temperature  of  the  body 
by  2"*  or  3°  Fah.,  and  will  slacken  the  pulse,  sometimes,  by  thirty 
or  forty  beats  in  the  minute. 

Digitalis  controls  epistaxis,  haemoptysis,  and  menorrhagia.  In 
cases  of  menorrhagia,  unconnected  with  organic  disease,  this  medi- 
cine, independently  of  the  state  of  the  circulation,  is  said  to  be 
more  efficacious  than  any  other  remedy ;  and,  when  organic  dis- 
ease gives  rise  to  this  form  of  bleeding,  the  effect  of  the  medicine 
is  scarcely  less  manifest,  although  the  advantage  may  be  tem- 
porary. 

The  late  Dr.  Brinton  highly  esteemed  it  in  bleeding  from  the 
lungs,  stating  that  when  it  reduced  the  frequency  of  the  pulse  the 
bleeding  ceased.  The  infusion  is  to  be  preferred  for  haemor- 
rhages, and  large  doses  may  be  required. 

In  rare  instances,  digitalis  occasions  great  strangury,  with  a 
desire,  almost  incessant,  to  pass  water,  accompanied  by  great  and 
painful  straining,  and,  in  women,  by  strong  "bearing-down"  pains. 
Few  remedies  are  of  more  avail  in  arresting  spermatorrhoea 
than  digitalis  in  drachm  or  two- drachm  doses  of  the  infusion  twice 
or  thrice  daily.  The  free  application  of  cold  water  to  the  testicles 
and  perinaeum  aids  the  effect  of  the  medicine ;  and  it  is  a  useful 
practice  to  let  the  testicles  hang  in  cold  water  night  and  morning 
for  five  or  ten  minutes  at  a  time. 

The  late  Mr.  Jones,  of  Jersey,  excited  considerable  astonishment 
by  the  announcement  of  the  good  effects  he  obtained  from  very 
large  doses  of  tincture  of  digitalis  in  the  treatment  of  delirium 
tremens.  He  gave  half  an  ounce  of  the  tincture,  and  repeated  it 
when  necessary  in  four  hours,  and  again  in  six  hours ;  and  again 
when  needful  in  two-drachm  doses.  Mr.  Jones  says  of  this  treat- 
ment, "The  pulse,  so  far  from  being  lowered  in  force,  becomes 
fuller,  and  stronger,  and  more  regular  soon  after  the  first  dose. 
The  cold  clammy  perspirations  wear  off  and  the  skin  becomes 
warmer.    As  soon  as  the  remedy  produces  its  full  effect,  sleep  for 
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five  or  six  hours  commonly  follows.  Sleep  is  the  guide  to  the  re- 
petition of  the  dose.  No  action  on  the  kidneys  is  evinced  by  an 
unusual  secretion  of  urine.  Sometimes  the  bowels  are  acted 
on  slightly,  but  not  commonly."  Mr.  Jones  never  saw  any  alarm- 
ing symptoms  follow  these  large  doses,  although  he  treated  in 
this  way  about  seventy  cases  of  delirium  tremens.  It  would  ap- 
pear that  he  adopted  this  treatment  only  in  the  severer  asthenic 
forms  of  delirium  tremens.  With  regard  to  this  treatment  of 
delirium  tremens,  the  following  conclusions  appear  to  be  estab- 
lished : — 

I.  The  medicine  may  be  given  in  the  manner  directed  without 
danger. 

II.  That  it  very  often  does  good,  producing  speedily,  in  most 
cases,  refreshing,  quieting  sleep ;  and,  even  when  it  fails  to  induce 
sleep,  it  generally  calms  undue  excitement. 

III.  That  some  cases  appear  to  be  uninfluenced  by  the  drug. 

It  yet  remains,  however,  to  ascertain  the  forms  of  the  disease 
amenable  to  digitalis. 

Under  this  treatment  some  severe  asthenic  cases,  when  owing  to 
great  prostration  death  seemed  imminent,  have  rallied  astonish- 
ingly and  ultimately  recovered.  The  evidence  of  this  is  too  strong 
to  be  disputed.  Under  the  influence  of  digitalis,  the  weak,  rapid 
and  fluttering  pulse  grows  strong  and  steady,  the  skin  comfortably 
moist  and  warm,  while,  with  the  improvement  in  the  circulation 
and  state  of  the  skin,  the  general  condition  of  the  patient  improves. 
On  the  other  hand,  it  appears  equally  certain  that  sthenic  forms  of 
the  disease  are  also  amenable  to  this  drug ;  in  several  instances 
I  have  seen  this  form  of  the  disease  yield  speedily  to  huge  doses  of 
digitalis;  but  on  two  occasions  the  patients  suddenly  fell  back 
dead,  although,  to  the  moment  of  death,  no  warning  occurred  of 
this  sudden  and  untoward  termination.  Whether  in  these  instances 
death  was  to  be  ascribed  to  the  digitalis  or  to  the  disease,  it  is 
impossible  to  say: — it  is  well  known  that  delirium  tremens,  even 
untreated,  sometimes  ends  in  this  sudden  fatal  manner. 

I  give  a  short  account  of  a  case  of  delirium  tremens  recently  treated  with  large 
doses  of  tincture  of  digitalis.  The  man,  aged  about  50,  had  been  a  very  hard 
drinker  for  many  years.  He  was  well*nourished,  but  his  urine  contained  a  con- 
siderable amount  of  albumen.  After  tr>'ing  large  doses  of  chloral,  and  bromide  of 
potassium,  we  gave  him  a  grain  of  hyoscyamia,  which  quieted  him  for  several 
hours,  but  did  not  produce  sleep,  and  as  he  was  in  no  way  benefited  by  our  treat- 
ment, we  resolved  to  give  him  half-ounce  doses  of  tincture  of  digitalis  according  to 
Jones*s  directions.  Before  giving  him  this  first  dbse  his  pulse  was  90,  regular, 
and  fairly  good ;  in  half  an  hour  the  pulse  rose  to  xo8.    In  three  hours*  time  the 
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digitalis  was  repeated ;  in  an  hour  the  pulse  was  X2o;  in  three  hours  150,  irregular; 
in  four  hours  200,  very  irregular,  very  feeble : — in  four  hours  and  a  half  it  had 
fallen  to  124,  and  was  much  stronger  and  more  regular;  during  the  height  it  varied 
between  130  and  140.  Next  day  at  noon  it  fell  to  90,  and  was  intermittent,  but 
not  irregular ;  in  the  evening  it  was  60. 


TOBACCO. 

A  POULTICE  of  tobacco  leaves  is  said  to  relieve  pain,  and  an  oint- 
ment, made  by  boiling*  half  an  ounce  of  tobacco  in  eight  ounces  of 
lard,  kept  constantly  applied  to  the  breasts,  is  also  said  to  arrest 
the  secretion  of  milk.  In  this  respect  it  is  probably  inferior  to 
belladonna.     ( Vide  Belladonna). 

As  several  deaths  have  occurred  throug-h  the  application  of 
tobacco  to  the  abraded  skin,  it  must  be  used  externally  with 
caution. 

Tobacco,  when  introduced  into  the  eye,  dilates  the  pupil,  also 
when  taken  by  the  stomach. 

Tobacco  produces  nausea  and  sickness,  accompanied  by  great 
weakness  and  faintness.  It  confuses  the  ideas,  dims  the  sig'ht, 
enfeebles  the  pulse,  and  makes  the  skin  cold  and  clammy  with  pro- 
fuse sweating.  Owing  to  its  prostrating  effects  it  removes  spasm. 
Tobacco  in  the  form  of  clyster,  or  administered  by  the  stomach, 
has  been  employed  in  colic  of  the  intestines,  and  in  strangulated 
hernia;  but  in  spasmodic  diseases  chloroform  has  quite  super- 
seded it.  Tobacco-smoking  excites  an  abundant  secretion  of 
saliva ;  hence  some  persons  maintain  that  tobacco-smoking  aids 
digestion.  Smoking  acts  on  the  intestines  as  a  slight  purgative, 
and  no  doubt  a  pipe  or  cigar  smoked  after  breakfast  is  often 
sufficient  to  ensure  an  easy  and  satisfactory  relief  of  the  bowels; 
and  is,  perhaps,  a  practice  not  without  advantage  in  habitual  con- 
stipation. 

Smoking  in  excess  is,  no  doubt,  a  very  injurious  habit,  disorder- 
ing digestion,  lessening  the  appetite,  inducing  restlessness  at  night 
with  disaj^reeable  dreams,  and  weakening  both  mind  and  body. 
Chronic  pharyngitis,  the  mucous  membrane  looking  like  dirty-red 
velvet,  with  constant  hawking,  and  also  chronic  dyspepsia  may,  in 
some  instances,  be  clearly  traced  to  excessive  smoking*.  Even 
amaurosis  is  said  to  be  sometimes  produced  by  excessive  smoking. 
The  habitual  smoker  has  generally  a  thickly- coated  tong*ue.     The 
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symptoms  produced  by  excessive  smoking  soon  cease  when  the 
habit  is  discontinued.  If  the  tobacco  is  of  good  quality,  and  con- 
tains but  little  nicotine,  the  evil  consequences  are  much  less  marked. 
In  the  cultivation  of  the  plant,  it  is  a  point  of  importance  to  develop 
the  aromatic  principles,  and  to  diminish  nicotine. 

Nicotine  causes  in  frogs  tetanus  and  general  paralysis.  In 
warm-blooded  animals  there  occur  twitchings  and  startings,  and 
tetanoid  convulsions,  excited  by  the  slightest  stimulus ;  the  breath- 
ing is  greatly  hurried,  and  the  animal  becomes  very  weak,  or  if  the 
dose  is  large,  completely  paralyzed.  It  excites  perspiration,  and 
in  Cats  free  salivation.  It  contracts  the  pupil  whether  administered 
internally  or  applied  topically.  We  have  here  an  instance  of  a 
solanaceous  plant  contracting  the  pupil  and  increasing  most  of  the 
secretions,  in  these  respects  acting  in  exactly  the  opposite  way  to 
most  other  solanaceous  plants,  with  the  exception  of  pituri,  to  which 
tobacco  is  very  closely  allied. 

Nicotine  tetanizes  by  its  action  on  the  cord.  It  paralyzes  the 
cord,  motor  nerves  (Vulpian,  Rosenthal,  Krocker),  the  peripheral 
nerve  endings  being  first  affected ;  it  also  paralyzes  the  muscles 
(Rene). 

Nicotia  appears  to  tetanize  the  heart,  for  when  this  organ,  from 
a  mechanical  cause,  has  ceased  to  contract  after  death,  the  direct 
application  of  nicotia  excites  the  pulsations,  and  the  heart  soon 
becomes  rigidly  contracted — tetanized,  in  fact — and  then,  of  course, 
the  beats  cease.  In  birds  and  mammals  killed  by  chloroform,  when 
the  ventricles  are  immoble  and  dilated,  and  respond  most  imper- 
fectly to  stimuli,  the  application  of  a  drop  of  nicotine  immediately 
occasions  strong  contractions  in  the  heart,  and  causes  the  organ  to 
respond  energetically  to  mechanical  and  galvanic  stimuli. 

The  experiments  of  Fraser  and  Brown  show  that  nicotia,  like 
other  tetanizing  substances,  as  strychnia,  brucia,  thebaia,  codeia, 
and  morphia,  loses  its  tetanizing  properties  when  converted  into 
ethyl  or  methyl  compounds;  but,  unlike  these,  the  methyl  and 
ethyl  compounds  of  nicotine  do  not  possess  any  paralyzing  action 
on  motor  nerves.  This  difference  inclines  these  observers  to  be- 
lieve that  the  convulsions  of  nicotia  are  not  produced  in  the  same 
way  as  those  arising  from  strychnia,  brucia,  thebaia,  etc. 

Nicotia  has  been  highly  praised  in  tetanus,  and  many  recorded 
cases  appear  to  show  its  usefulness  in  this  fatal  disease.  It  must 
be  administered  either  by  the  rectum,  or  hypodermically ;  when 
put  into  the  mouth,  it  very  generally  excites  a  severe  paroxysm, 
which  may  destroy  life,  by  firmly  fixing  the  muscles  of  the  chest  till 
asphyxia  is  produced. 
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Tobacco-smoking  commonly  affords  some  relief  in  spasmodic 
asthma;  but,  like  all  other  asthmatic  remedies,  it  succeeds  much 
better  in  some  instances  than  in  others. 

Whether  the  active  principle  of  tobacco  is  destroyed  in  the  S3rs- 
tem,  or  is  eliminated  with  any  secretion,  is,  at  present,  unknown. 

Nicotine  is  supposed  to  be  diuretic,  but  we  are  not  told  under 
what  circumstances. 


CONIUM  AND  ITS  PREPARATIONS. 

The  statements  of  the  physiological  action  of  conium,  made  by 
various  observers,  coincide  in  the  main ;  but  diey  contain  a  few 
contradictions,  which  cannot,  at  present,  be  reconciled. 

We  are  chiefly  indebted  to  Christison,  Schroff,  Kolliker,  and 
Quttmann,  for  our  knowledge  of  the  action  of  this  medicine.  Paul 
Guttmann,  who  has  lately  published  some  excellent  investigations 
on  the  action  of  this  alkaloid,  says,  it  is  one  of  the  most  active  and 
powerful  poisons,  being,  in  this  respect,  scarcely  second  to  prussic 
acid ;  yet  some  vegetable-feeders,  as  goat,  sheep,  and  horse,  are 
said  to  eat  hemlock  with  impunity. 

Conium  exerts  no  influence  on  the  unbroken  skin,  even  when 
applied  in  large  quantity;  but  strong  preparations  applied  to 
wounds  excite  inflammation,  with  its  usual  accompaniments  of  heat 
and  pain. 

The  pounded  leaves,  or  the  expressed  juice,  or  other  preparation 
of  the  drug,  smeared  over  a  poultice,  will  ease  the  pain  of  ulcers, 
both  simple  and  malignant,  and,  at  the  same  time,  improve  the 
character  of  the  sore.  The  pain-easing  property  of  hemlock  rests 
on  the  evidence  of  highly  competent  observers,  and  cannot  be 
gainsaid ;  yet  it  is  now  rarely  employed  for  this  purpose,  although 
formerly  it  was  in  constant  use  as  a  soothing  application  to  broken 
cancers  and  malignant  sores. 

The  alkaloid,  whether  directly  applied  to  the  eye  or  swallowed, 
causes  dilatation  of  the  pupils,  sometimes  with  subsequent  contrac- 
tion.    According  to  Harley,  the  dilatation  is  never  very  great. 

The  smell  of  conium  has  been  compared  to  the  urine  of  cats  and 
mice.  It  has  a  burning,  acrid  taste,  provoking  an  increased  se- 
cretion of  saliva.  Conia  dissolved  in  alcohol,  introduced  into  a 
hollow,  painful  tooth,  has  been  employed  in  toothache. 
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Hemlock  has  scarcely  any  influence  on  the  stomach  and  intes- 
tines. It  may  produce  nausea,  vomiting',  and  diarrhoea;  but  such 
occurrences  are  not  common.  Walshe  has  seen  it  relieve  the  pain 
of  cancer  of  the  stomach. 

That  conia  enters  the  blood  is  proved  by  the  symptoms  arising 
when  it  is  swallowed ;  but  the  physical  or  chemical  changes,  if  any, 
it  undergoes  in  the  blood  are  at  present  unknown.  Added  to  blood 
after  its  removal  from  the  body,  it  produces  in  it  no  perceptible 
alteration. 

The  deflcient  coagulability  and  dark  colour  of  the  blood,  after 
death  from  this  drug,  noticed  by  some,  according  to  others  are 
often  absent;  and,  when  present,  are  due  probably  to  the  fatal 
asphyxia. 

The  effects  of  conium  on  man  and  animals  is  very  similar.  The 
best  account  of  the  symptoms  occurring  in  a  human  being,  from  a 
poisonous  quantity  of  the  plant,  is  given  by  Dr.  H.  Bennett,  who 
has  recorded  the  case  of  a  man  who  ate  hemlock  in  mistake  for 
salad.  Weakness  of  his  legs,  so  that  his  gait  was  faltering,  was 
flrst  noticed ;  as  the  weakness  increased,  he  staggered  as  if  drunk, 
and,  at  the  same  time,  his  arms  began  to  be  similarly  affected. 
Perfect  loss  of  all  voluntary  movement  followed,  and  he  was  unable 
even  to  swallow.  Lastly,  the  muscles  of  respiration  were  slowly 
paralyzed,  and  he  died  of  asphyxia.  Up  to  his  death  his  intelli- 
gence was  apparently  unaffected,  but  his  sight  was  destroyed. 
Slight  movements  in  the  muscles  of  the  left  leg  took  place. 

The  same,  or  nearly  the  same,  sequence  of  events  happens  in 
animals  poisoned  by  hemlock.  With  rabbits,  early  and  severe 
convulsions  occur,  but  in  frogs  these  are  absent.  In  all  the  experi- 
ments and  observations  of  Guttmann,  gradual  paralysis  of  the  vol- 
untary muscles,  and  then  of  the  respiratory  muscles,  took  place. 
The  paralysis  began  flrst  in  the  hind  extremities,  next,  affected  the 
anterior,  soon  afterwards  the  muscles  of  the  trunk,  and  lastly  those 
of  respiration. 

How  this  paralysis  is  produced  will  be  next  considered.  It  is  to 
KoUiker  and  Paul  Guttmann  we  are  indebted  for  most  of  our  exact 
knowledge  on  this  subject. 

The  paralysis  is  certainly  not  due  to  the  action  of  the  hemlock 
on  the  muscles,  for  in  an  animal  completely  paralysed  by  conia,  to 
such  an  extent  that  galvanic  irritation  through  the  nerves  entirely 
fails  to  excite  contractions,  yet  a  current  made  to  pass  through  the 
muscles  themselves  will  excite  energetic  contractions.  Nay,  fur- 
ther, the  irritability  of  muscles,  through  which  blood,  poisoned  with 
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conia,  has  been  permitted  to  flow,  is  as  great  and  as  enduringf  as 
that  of  muscles  of  the  same  animal  protected  from  the  action  of  the 
poisoned  blood,  by  a  ligature  of  the  blood-vessels. 

Nor  does  hemlock  paralyze  by  its  effect  on  the  spinal  chord,  for 
if  a  limb  is  protected  from  the  influence  of  the  poisoned  blood  by 
ligature  of  both  its  artery  and  vein,  and  the  animal  (frog)  is  then 
poisoned,  and  thoroughly  paralyzed  by  conium,  the  ligatured  limb 
can  still  manifest  powerful  movements.  Moreover,  irritation  of 
any  of  the  paralyzed  parts  is  answered  by  energetic  contractions 
in  the  ligatured  limb. 

This  last  experiment  greatly  narrows  the  question  before  us, 
namely : — ^Through  what  tissue  does  hemlock  paralyze  ?  In  this 
experiment  the  only  muscles  which  retained  their  power  of  move- 
ment were  those  protected  from  the  poisoned  blood  by  ligature  of 
Che  vessels;  and  it  follows  that  conia  operates  on  some  of  the 
tissues  thus  protected,  that  is,  either  on  the  nerves  or  muscles ;  and 
it  follows  as  conclusively  that  the  paralysis  is  due  in  no  respect  to 
the  action  of  the  poison  on  the  brain  or  cord ;  for  these  parts  were 
freely  supplied  with  poisoned  blood,  while  their  nervous  communi- 
cation with  the  ligatured  leg  was  intact,  and  yet  this  limb  remained 
quite  uninfluenced.  We  have,  therefore,  to  decide  whether  conia 
aifects  nerves  or  muscles ;  but  this  question  was  answered  already 
when  it  was  proved  that  the  poison  exerts  no  influence  on  the  con- 
tractility of  muscle. 

The  investigation  may  be  carried  a  step  further ;  for  an  experi- 
ment of  Guttmann  proves  that  the  poison  aflects  the  periphery  of 
the  motor  nerves  earlier  than  their  trunks.  The  leg  of  a  frog, 
after  the  vessels  leading  to  it  had  been  tied,  was  separated  from 
the  trunk,  except  the  chief  nerve,  and  the  animal  was  then  poisoned. 
The  uninjured  limb  in  free  vascular  communication  with  the  trunk, 
the  extremities  of  the  nerves  being  exposed  to  the  action  of  the 
poisoned  blood,  became  quickly  paralyzed,  while  at  the  same  time 
contractions  through  the  femoral  nerve  were  easily  produced  in  the 
limb  protected  from  the  poison  by  its  partial  separation  from  the 
body.  In  this  experiment  the  main  trunk  of  the  nerve  of  each  leg 
was  equally  subjected  to  the  poison,  but  in  one  instance  the  termi- 
nation of  the  nerve  was  exposed  to  the  poison,  and  in  the  other  was 
protected  from  its  influence.  The  paralysis,  as  we  have  seen,  oc- 
curred speedily  in  the  limbs  whose  peripheral  nerves  were  subjected 
to  the  poison,  showing  that  the  primary  action  of  conia  is  exerted 
on  the  terminations  of  the  nerve ;  but,  ultimately,  the  trunks,  them- 
selves become  paralyzed,  for  after  a  time  the  partially  severed 
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limb  became  paralyzed  below  the  point  of  section,  even  when  the 
trunk  of  the  nerve  exposed  to  the  poison  was  irritated. 

Are  the  sensory  or  afferent  nerves  in  any  way  affected  ?  Ap- 
parently not,  as  they  can  certainly  convey  to  the  cord,  or  brain, 
afferent  impulses  in  an  animal  rendered  quite  motionless  by  the 
poison. 

This  is  shown  by  the  following  experiment.  If  the  legs  of  a  frog- 
are  protected  by  a  ligature  of  both  arteries  and  veins,  and  the 
animal  is  then  completely  paralyzed  by  conia,  energetic  movements 
can  be  excited  in  the  ligatured  limbs  by  irritation  of  the  paralyzed 
parts.  Whether  these  movements  are  purely  reflex,  or  whether 
they  are  voluntary  and  are  occasioned  by  pain,  it  is  in  this  case 
impossible  to  decide ;  but  at  all  events  this  experiment  conclusively 
shows  that  in  frogs  the  afferent  nerves  of  completely  paralyzed 
parts  can  convey  impulses  to  either  the  cord  or  brain.  When  the 
paralyzed  parts  of  animals  higher  in  the  scale  than  frogs,  as 
rabbits,  are  pinched,  they  exhibit  signs  of  pain,  if  we  may  judge 
from  their  aspect,  and  from  the  noise  they  make,  till  the  face  and 
larynx  are  themselves  affected,  and  it  is  therefore  probable  that 
sensory  nerves  convey  impressions  to  the  brain,  even  when  the 
animal  is  almost  perfectly  paralyzed  in  respect  of  voluntary  move- 
ment. 

The  vaso-motor  nerves  of  some  parts  appear  also  to  be  affected 
by  conia;  thus  the  arteries  of  the  frog's  foot  fail  to  contract  on 
irritation  when  the  animal  is  poisoned  by  hemlock,  but  the  motor 
nerves  of  some  other  involuntary  muscles  are  uninfluenced  by  conia^ 
as  the  peristaltic  contraction  of  the  intestines  of  the  rabbits  killed 
by  the  alkaloid  continued  active  after  death. 

Applied  directly  to  the  nerves,  hemlock  destroys  their  conduc- 
tivity.   The  poison  produces  no  pain. 

Its  influence  on  the  brain  will  next  be  considered.  No  doubt 
both  man  and  animals  remain  conscious  of  pain  so  long  as  they 
are  capable  of  giving  any  signs  of  it;  that  is  before  the  muscles 
of  expression  become  paralyzed.  But  consciousness  is  possible, 
though  at  the  same  time  the  brain  may,  in  some  way,  be  affected. 
Schroff  states  that  the  poison,  soon  after  it  is  taken,  is  followed  by 
a  sensation  of  heaviness  in  the  head,  with  giddiness,  inability  to 
think,  great  impairment  to  common  sensibility,  blunted  taste,  dim- 
med sight,  dilated  pupils,  and  a  sensation  as  of  insects  crawling  on 
the  skin. 

The  mind  is  evidently  in  some  degree  weakened,  and  many  of 
the  special  senses  suffer.    In  Dr.  Bennett's  case  there  was  total 
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blindness,  but  the  hearing  was  little,  if  at  all,  dulled.  Some  ob- 
servers assert  that  the  mind  remains  quite  uninfluenced  by  hemlock. 

In  poisoning  by  hemlock,  as  I  have  said,  the  pupil  dilates,  at  the 
same  time  there  is  drooping  of  the  upper  eyelid,  due,  of  course,  to 
paralysis  of  the  third  nerve  which  leads  Dr.  H.  Wood  to  conclude 
that  hemlock,  affects  the  pupil  by  paralyzing  the  third  nerve,  not 
by  stimulating  the  sympa^etic. 

At  an  early  part  of  this  section  it  was  stated  that  convulsions 
resulted  from  poisoning  by  conium.  Convulsions  occur  in  some 
animals,  not  in  others.  Rabbits  appear  to  suffer  from  convulsions 
but  frogs  die  unconvulsed.  These  spasms,  Kolliker  has  suggested, 
may  be  due  to  asphyxia  from  paralysis  of  the  muscles  of  respira- 
tion. This  explanation,  however,  appears  to  be  insufficient,  as 
convulsions  are  often  among  the  earliest  symptoms,  before  any 
asphyxia  has  resulted ;  nay,  if  a  tube  is  introduced  into  the  trachea 
and  artificial  respiration  is  performed,  they  still  occur.  In  man 
convulsions  are  certainly  sometimes  absent,  and  in  the  case  re- 
corded by  Bennett,  only  slight  movements  in  the  left  leg  were 
witnessed. 

In  their  recent  investigations,  Drs.  Crum  Brown,  and  Eraser,  for 
the  most  part,  confirm  the  conclusions  of  Kolliker  and  Guttmann. 
They  have  shown,  that  specimens  of  conia  are  not  of  identical 
composition ;  for,  while  each  specimen  produced  the  same  symp- 
toms, these  they  find  were  not  always  produced  in  the  same  way. 
In  other  words — some  specimens  affect  chiefly  the  motor  nerves, 
while  others  act  on  both  motor  nerves  and  cord.  Their  observa- 
tions on  hydro-chlorate  of  conium,  methyl-conia,  and  iodide  of 
dimethyl-conium,  in  a  great  measure  explain  these  differences. 
They  conclude  that  conia  "produces  paralysis  solely  by  influenc- 
ing the  motor  nerves."  and  that  hydrochlorate  of  methyl-conia  acts 
"on  the  motor  nerve  and  spinal  cord ;  with  large  doses  the  former 
action  is  completed  before  the  latter."  They  conclude  that  com- 
mercial specimens  of  conia  consist  of  mixtures  in  variable  propor- 
tions of  conia  and  methyl-conia;  sometimes  methyl-conia  is  present 
in  small,  at  other  times  in  large,  quantities ;  and  that  this  variety 
of  composition  explains  the  varied  physiological  effects  of  different 
specimen^  of  conia. 

Their  observations  on  iodide  of  dimethyl-conium  "show  that  the 
paralysis  produced  by  dimethyl-conium  is  dependent  on  an  action 
on  the  motor  nerves  primarily  restricted  to  the  peripheral  termina- 
tions," and  that  the  substance  "is  entirely  free  from  spasmodic 
and  paralyzing  actions." 
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Dr.  John  Harley's  physiologfical  experiments  lead  him  to  the 
conclusion  that  succus  conii  is  a  depressant  of  the  motor  tract  of 
the  cord,  and  the  motor  gangflia  of  the  brain.  Dr.  Eraser's 
observation,  that  succus  conii  generally,  if  not  always,  contains 
methyl  compounds  of  conia,  serves  to  explain  the  discrepancy 
existing  between  Guttmann,  Kolliker,  and  Harley. 

Concerning  the  action  of  this  poison  on  the  heart,  very  conflicting 
statements  have  been  made.  Some  authorities  state  that  it  reduces 
the  frequency  of  the  pulse,  especially  when  the  heart  beats  too 
quickly  from  disease,  as  from  fever,  etc.  Even  a  small  dose  under 
such  conditions,  they  say,  suffices  to  produce  a  decided  effect  on  the 
pulse,  while  in  health  the  same  quantity  exerts  no  influence.  Such 
are  the  conclusions  of  Wertheim. 

Kolliker,  Guttmann,  and  J.  Harley,  conclude  that  conium  does 
not  affect  the  heart.  Harley,  who  gave  the  medicine  in  sufficient 
quantities  to  produce  partial  paralysis,  says,  "excepting  as  a  tran- 
sient emotional  effect  in  nervous  individuals  upon  the  sudden  acces- 
sion of  the  symptoms  after  a  first  dose  of  hemlock  the  heart  and 
blood-vessels  are  absolutely  unaffected  by  its  operation.  I  have 
carefully  determined  this  in  persons  of  all  ages — in  the  weakly 
infant  not  three  months  old,  in  the  strong,  in  the  debilitated,  and  in 
those  who  have  intermittent  action  of  the  heart. 

In  experiments  with  warm-blooded  animals  poisoned  by  hemlock 
the  heart,  it  is  true,  soon  ceases  to  beat;  but  this  can  be  for  a  long 
time  retarded  if  artificial  respiration  is  performed,  and  in  the  case 
of  the  frog,  the  poison  appears  to  leave  the  heart  unaffected.  Hem- 
lock has  been  recommended  in  fevers  and  acute  rheumatism,  and 
in  these  diseases  its  efficacy  has  been  supposed  to  be  explained 
by  its  action  on  the  heart.  But,  as  we  have  just  seen,  it  is  very 
doubtful  whether  conia  exerts  any  influence  on  the  heart. 

In  doses  sufficient  to  produce  physiological  effects,  conium, 
Harley  says,  may  be  taken  for  months  without  affecting  nutri- 
tion. 

It  is  supposed  to  be  useful  in  whooping  and  other  coughs.  The 
succuss  conii  in  one  to  four  drachm  doses,  or  even  more,  has  been 
recommended  lately  by  J.  Harley  in  chorea;  and  these  large  doses 
certainly  control  the  movements  temporarily,  and  impart  steadi- 
ness to  the  patient,  but  the  improvement  wears  off  if  the  medicine 
is  not  soon  repeated.  Some  cases,  no  doubt,  are  cured :  but  in  my 
experience  this  treatment,  in  most  instances,  only  palliates,  and, 
on  discontinuing  the  drug,  the  symptoms  return  with  customary 
severity.     In  order  to  maintain  the  effects  of  conium  on  the  choreic 
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movements,  the  dose  must  be  quickly  increased,  for  patients  speedily 
become  tolerant  of  the  drug,  and  after  a  short  time  will  bear  enor- 
mous doses  without  the  induction  of  any  physiological  effect.  Thus, 
on  one  occasion,  I  gradually  increased  the  dose,  till  the  patient — a 
child — took,  except  when  asleep,  seven  drachms  of  succus  conii 
hourly. 

We  have  the  high  authority  of  Dr.  Neligan  in  favour  of  hemlock 
in  various  painful  affections,  as  cancer,  rheumatism,  and  neuralg^ia. 
It  has  not  yet  been  shown,  in  any  well-authenticated  case,  that 
conium  produces  either  sleep,  coma,  or  delirium. 

Considering  the  physiological  action  of  conia,  it  would  appear 
that  it  is  not  indicated  in  convulsive  diseases  dependent  on  affec- 
tions of  the  cord,  as  tetanus  and  strychnia  poisoning;  for  the  effects 
of  this  drug,  and  the  symptoms  of  these  diseases,  are  not  anta- 
gonistic. Guttmann,  from  whose  valuable  paper  on  the  action  of 
conia  the  chief  part  of  our  remarks  has  been  extracted,  put  to  the 
test  of  direct  experiment  the  power  of  conia  to  arrest  or  check  in 
any  degree  the  tetanus  from  strychni<a.  He  strychnized  frogs,  and 
then  gave  them  conia,  but,  even  when  administered  in  doses  suffi- 
cient to  completely  paralyze  the  animals,  this  drug  failed  to  check, 
in  any  degree,  the  tetanic  spasms  produced  by  the  strychnia. 

Professor  Christopher  Johnson,  of  Maryland,  however,  reports 
cases  of  recovery  from  severe  traumatic  tetanus  under  the  use  of 
conia.  In  one  case  he  injected  hypodermically,  every  two  hours, 
fifteen  minims  of  a  solution  composed  of  two  minims  of  conia,  one 
minim  of  dilute  sulphuric  acid,  to  one  drachm  of  water.  In  the 
second  case  he  commenced  with  twenty  minims  of  the  same  solu- 
tion every  three  hours ;  he  then  increased  the  conia  to  one-third, 
then  to  two-thirds,  of  a  drop,  and,  ultimately,  to  rather  more  than 
a  drop  every  hour,  when  the  symptoms  abated.  Afterwards  he 
used  two  minims  of  conia  hourly,  but  owing  to  the  weakness  of  the 
pulse,  he  returned  to  one  minim  every  two  hours,  but  the  spasms 
returning,  he  again  used  two  minims  every  hour,  and  immediately 
the  spasms  diminished.  But  these  cases,  unfortunately,  are  much 
less  satisfactory  than  they  might  have  been.  In  the  first  case,  the 
cicatrices  of  the  wound  were  removed  by  a  hot  iron,  and  in  the 
second,  bromide  of  potassium  and  morphia  were  administered. 
But  Dr.  Johnson  says  that  the  spasms  were  considerably  reduced 
after  each  conia  injection. 

Dr.  Crichton  Browne  strongly  recommends  conium  in  acute 
mania.  In  common  with  Dr.  John  Harley,  he  believes  that  it  re- 
presses undue  activity  of  the  motor  centres. 
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It  will  be  obvious  how  very  similar  the  action  of  conia  is  to  that 
of  curare.  One  difference  there  is  between  these  substances  which 
has  not  been  noted.  Curare,  when  swallowed,  is  not  poisonous, 
but  is  strongfly  toxic  when  injected  under  the  skin ;  conia,  in  either 
way,  is  equally  poisonous. 

Claude  Bernard  believes  that  the  innocuousness  of  curare  ad- 
ministered by  the  stomach  is  due  to  its  slow  absorption,  as  con- 
trasted with  its  much  more  rapid  elimination  by  the  kidneys,  so 
that  a  very  minute  quantity  is  retained  in  the  blood. 

Dr.  Nelig-an  draws  particular  attention  to  the  fact,  that  the  only 
preparation  of  any  value  is  the  juice ;  and  so  true  is  this,  that  the 
various  statements  made  concerning^  the  success  and  failure  of 
conium  in  various  diseases  must  be  accepted  with  caution,  unless 
the  conclusions  have  been  deduced  from  observations  founded  on 
the  employment  of  the  juice. 


CALABAR  BEAN. 

The  following  account  of  the  Calabar  bean  is  for  the  most  part  an 
abstract  of  Dr.  Eraser's  very  valuable  and  elaborate  investigations 
concerning  the  physiological  action  of  the  Calabar  bean. 

Dr.  Eraser  finds  that  this  poison  destroys  birds  most  easily,  while 
frogs  require  as  much  as  will  kill  a  dog. 

Little  is  known  at  present  of  the  influence  of  the  Calabar  bean 
or  its  alkaloid  on  the  stomach.  Dr.  Eraser  has  ascertained  that 
gastric  juice  does  not  destroy  the  power  of  this  drug,  and  further, 
that  a  solution  of  it  injected  into  a  vein  may  be  detected  in  the 
contents  of  the  stomach,  whence  it  has  been  concluded  that  the  ac- 
tive principle  is  eliminated  by  this  organ.  It  is,  however,  possible 
that  it  may  find  its  way  there  by  mere  imbibition. 

The  active  principles  of  Calabar  bean  quickly  enter  the  blood. 
An  animal  under  the  influence  of  a  small  but  fatal  dose  speedily 
manifests  a  slight  tremulousness,  which,  beginning  in  the  hind- 
quarters, spreads  to  the  rest  of  the  body ;  the  posterior  limbs  soon 
grow  powerless,  next  the  anterior  extremities,  and  then  the  trunk, 
till  muscular  movement  ceases,  and  the  whole  animal  frame  be- 
comes limp  and  flaccid.  Next  follows  general  paralysis,  the 
bowels  and  bladder  are  emptied  involuntarily,   and  the  pupils 
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g^enerally  contract  At  this  stag^e  all  reflex  action  of  the  cord  is 
destroyed,  and  if  the  animal  is  anywhere  irritated,  no  contractions 
respond  to  the  call.  Under  the  influence  of  the  poison,  respira- 
tion g^rows  gfradually  slower  and  slower,  and  at  last  ceases.  So 
long"  as  the  animal  retains  the  power  of  expression,  evidence  of 
consciousness  appears  to  be  preserved  throughout.  Immediately 
after  death  the  pupils  dilate.  After  death  the  muscles  appear  to 
be  unaffected ;  they  contract  as  they  are  cut,  and  respond  to  the 
irritation  of  their  nerves.  The  heart,  moreover,  continues  to  beat 
the  usual  time  after  death,  its  parts  ceasing  to  contract  in  definite 
order.  After  a  large  fatal  dose,  the  symptoms  and  post-mortem 
appearances  are  much  the  same  as  those  just  described,  but  of 
course  death  occurs  sooner,  and  the  symptoms  follow  each  other  in 
quicker  succession.  After  a  very  large  dose,  death  may  be  almost 
instantaneous,  and  it  appears  to  be  owing  to  syncope;  for  when 
the  body  is  opened,  the  heart  is  motionless,  dilated,  flaccid,  and 
contracts  but  languidly  on  stimulation.  The  vermicular  move- 
ments of  the  intestines  are  also  more  sluggish  than  after  a  smaller 
dose. 

Whether  Calabar  bean  produces  its  effects  by  influencing  the 
muscles,  nerves,  cord,  or  the  brain,  are  questions  which  will  now 
be  severally  considered. 

As  muscular  contraction  could  be  easily  and  abundantly  excited 
by  direct  irritation  of  the  muscles,  after  the  motor  nerves  had  quite 
lost  their  power  to  conduct  impressions.  Dr.  Eraser  concludes  that 
hi  s  poison  exerts  no  influence  on  the  voluntary  muscles.  More- 
over, in  his  experiments  the  contractility  continued  long  after 
death,  and  in  frogs  the  rigor  mortis  was  long  postponed,  while  it 
certainly  was  not  hastened  in  warm-blooded  animals — additional 
evidences  of  the  absence  of  any  paralyzing  influence  on  the  mus- 
cles by  Calabar  bean.  The  tremors  in  warm-blooded  animals 
were  generally  slight,  though  sometimes  excessive,  and  might  in- 
deed be  called  convulsions,  and  were  due  probably,  like  curare,  to 
the  direct  action  of  the  poison  on  the  muscles  ;  for  if  the  sciatic 
nerve  was  divided  before  poisoning  the  animals,  the  limb  thus  cut 
ofl"  from  nervous  connection  with  the  nervous  centres  still  trembled; 
while,  on  the  other  hand,  if  the  sciatic  nerve  was  uninjured,  but  the 
arteries  leading  to  the  limb  were  tied  or  divided,  then,  while  the 
muscles  of  the  body  generally  trembled,  those  of  the  ligatured  limb 
remained  at  rest.  This  tremulousness  often  continues  after  death, 
and  is  excited  by  exposure  and  by  the  knife  in  cutting.  It  does  not 
affect  the  whole  muscle  at  the  same  time,  but  different  parts  in 
succession. 
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Observing  that  consciousness  is  intact  whilst  paralysis  is  marked 
and  progressing,  and  that  if  a  frog's  brain  is  removed  before  the 
animal  is  poisoned,  paralysis  ensues  as  usual,  Dr.  Eraser  concludes 
that  the  paralysis  is  not  produced  by  any  changes  in  the  brain ;  but 
from  the  effects  of  the  drug  on  himself,  he  thinks  the  bean  does  ex- 
ercise some  influence  on  the  faculties  of  the  mind. 

That  paralysis  is  not  produced  by  the  action  of  the  poison  on 
the  spinal  nerves  is  evident;  for  long  after  the  induction  of  general 
paralysis,  and  even  after  death,  they  conduct  motor  impressions  to 
the  muscles. 

But  though  muscular  paralysis  and  death  are  not  to  be  accounted 
for  by  the  action  of  the  poison  on  the  motor  nerves,  but  in  another 
way,  as  we  shall  shortly  see,  still  after  a  time  the  poison  does  af- 
fect these  nerves,  and  robs  them  of  their  power  to  conduct  impres- 
sions to  the  muscles.  As  with  conium,  so  probably  with  Calabar 
bean,  the  peripheral  terminations  of  the  nerves  are  first  affected, 
and  next  their  trunks.  The  afferent  nerves  remain  unaffected,  and 
certainly  their  power  of  conduction  is  not  lessened ;  indeed,  Dr. 
Fraser  thinks  it  is  increased. 

The  spinal  cord,  then,  is  the  only  part  left  on  which  the  para- 
lysis can  depend,  and  Dr.  Fraser  has  shown  that  paralysis  of  the 
muscles  is  due  to  changes  effected  by  Calabar  bean  on  the  cord. 
Thus,  he  found  he  could  excite  no  muscular  contractions  by  gal- 
vanizing any  part  of  the  cord  of  an  animal  poisoned  by  the  bean, 
while  the  motor  nerves  still  retained  their  functions,  and  easily 
transmitted  impressions  to  the  muscles,  which  on  their  part  freely 
responded  to  very  slight  stimulation  of  their  proper  nerves. 

The  reflex  functions  of  the  cord  were  destroyed  long  before  the 
nerves  lost  their  conducting  power.  After  the  loss  of  reflex  power, 
in  animals  poisoned  by  Calabar  bean,  pretty  active  muscular  con- 
tractions could  be  excited  by  mild  galvanic  stimulation  of  the 
motor  nerves,  showing  that  the  arrest  in  reflex  action  is  not  owing 
to  lowered  activity  of  the  motor  nerves.  Again,  if  the  lower  half 
of  the  cord  is  protected  from  the  poisoned  blood  by  ligature  or 
section  of  its  vessels,  while  the  blood  is  permitted  to  flow  to  all 
other  parts  of  the  body,  and  the  animal  is  then  poisoned,  reflex 
action  is  speedily  lost  in  the  anterior,  while  it  is  retained  for  hours 
in  the  posterior  limbs.  As  the  nerves  of  every  part  of  the  body 
are  equally  subjected  to  the  poison,  the  loss  of  reflex  power  cannot 
be  due  to  alterations  in  them,  otherwise  the  hind  and  front  limbs 
would  be  equally  paralyzed.  The  only  part  protected  from  the 
poison  was  the  lower  half  of  the  cord,  and  it  must  be  that  Calabar 
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bean  destroys  reflex  power  through  the  changes  produced  in  the 
cord  itself. 

From  its  physiological  action  on  the  cord,  Fraser  recommends 
the  ordeal  bean  as  an  antidote  to  strychnia,  and  he  points  out  its 
superiority  to  curare,  which  paralyzes  only  the  motor  nerves,  while 
Calabar  bean  paralyzes  first  the  cord,  and  then,  after  some  time, 
the  motor  nerves. 

Large  doses  of  the  bean  instantaneously  arrest  the  movements  of 
the  heart,  smaller  doses  reduce  their  frequency. 

Dr.  Fraser  contrasts  Calabar  bean  with  other  cardiac  poisons, 
such  as  antiaris  toxicaria,  tanghinia  venenifera,  digitalis,  helle- 
borus  niger,  helleborus  viridis,  and  the  green  resin  of  nereum 
oleander,  all  of  which,  after  a  time,  diminish  the  frequency  of  the 
heart's  contractions,  by  prolonging  the  systole,  and  finally  stop  the 
heart  in  the  systolic  act.  Physostigma  also  diminishes  the  number 
of  the  heart's  contractions,  but  it  lessens  the  duration  of  each  sys- 
tole, and  at  last  the  heart  ceases  to  beat  in  the  diastole. 

How  does  Calabar  bean  effect  these  changes  in  the  functions  of 
the  heart  ?  The  paralysis  of  the  heart  in  diastole,  and  the  diminu- 
tion in  the  frequency  of  its  contractions  by  protracted  periods  of 
rest  in  a  dilated  condition^  as  well  as  the  frequent  renewal  of  its 
action  after  a  long  pause  in  diastole,  might,  in  the  first  place,  sug- 
gest the  interference  of  the  inhibitory  functions  of  the  vagi  nerves. 
Dr.  Fraser,  however,  adduces  conclusive  experiments  against  this 
supposition.  He  finds  after  section  of  each  vagus,  or  after  para- 
lyzing them  with  curare  (which  it  effects  in  a  few  minutes  in  both 
the  motor  and  vagi  nerves),  Calabar  bean  acted  on  the  heart  just 
as  before.  Again,  when  before  poisoning  frogs,  their  brain  and 
cord  were  destroyed,  the  bean  produced  the  same  effects  on  the 
heart. 

Arnstein  and  Sutschinsky  while  agreeing  with  Fraser  that  phy- 
sostigma does  not  affect  the  heart  by  its  influence  on  the  inhibitory 
centre,  conclude,  experimentally,  that  it  heightens  the  activity  of 
the  terminations  of  the  pneumogastric  nerve ;  for  they  find  that 
after  Calabar  bean  poisoning,  a  much  weaker  electric  current  is 
required  to  slow  or  arrest  the  heart's  action,  and  further,  if  the 
ends  of  the  pneumogastric  nerves  are  poisoned  by  atropia,  phy- 
sostigma will  restore  the  function  of  the  paralyzed  nerve. 

Physostigma  heightens  arterial  pressure,  which  is  partly  due  to 
the  action  of  the  poison  on  the  vaso-motor  centre,  for,  to  a  con- 
siderable extent,  this  increased  pressure  is  lost  or  prevented  when 
the  cord  is  divided  below  the  vaso  motor  centre. 
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Physostigma  is  also  a  respiratory  poison,  and,  indeed,  generally 
kills  by  paralyzing  the  respiration. 

Dr.  Eraser  finds  that  solutions  of  Calabar  bean,  added  to  blood, 
made  the  red  corpuscles  of  rabbits  and  dogs  irregular,  but  effected 
no  changes  in  those  of  birds  or  frogs,  nor  in  the  white  corpuscles 
of  any  animal  he  examined. 

The  solutions  appear  to  produce  no  change  in  the  respiratory 
functions  of  the  blood. 

The  lymph  hearts  of  frogs  became  paralyzed  at  an  early  stage 
of  the  experiments. 

The  intestines  of  animals  poisoned  by  the  bean  moved  at  first 
with  increased  vigour,  but  at  last  contracted  so  as  considerably  to 
lessen  the  calibre  of  the  gut,  which  afterwards  became  again 
dilated.  The  movements  continued  some  time  after  death,  except 
after  a  large  dose  of  poison,  when  they  were  slight,  and  soon 
ceased.  Large  doses  administered  in  tetanus  often  excite  severe 
colicky  pain  in  the  abdomen,  due  probably  to  increased  peristaltic 
action,  whilst  the  bowels  are  relaxed,  probably  from  increased 
intestinal  secretion.  Physostigma  also  increases  perspiration,  and 
this  is  often  one  of  the  earliest  signs  of  its  toxic  effects. 

In  rabbits  poisoned  by  this  bean  Fraser  noticed  peristaltis  in  the 
comua  and  body  of  the  uterus  and  in  the  ureters. 

The  ingestion  of  Calabar  bean,  as  is  well  known,  causes  the 
pupil  to  contract,  an  effect  still  more  marked  when  a  solution  is 
dropped  into  the  eye.  Whether  this  contraction  is  produced 
through  the  sympathetic  or  otherwise  is  still  an  open  question. 

Dr.  Robertson  finds  that  even  before  the  pupil  begins  to  con- 
tracty  the  power  of  accommodation  is  lost,  and  that  objects  can  be 
seen  only  at  a  limited  distance  of  about  a  foot,  all  beyond  appear- 
ing hazy  and  indistinct.  The  accommodating  power  being  affected 
before  the  pupil,  is  also  the  first  to  recover  itself.  Objects  at  all 
distances  appear  nearer  and  larger  than  they  really  are.  The 
bean  induced  in  the  affected  eye  a  sensation  as  of  much  straining 
and  heaviness,  like  that  occurring  after  a  close  inspection  of  fine 
objects. 

About  twenty  minutes  after  the  application  of  the  solution,  the 
pupil  contracted  to  one-half,  and  the  field  of  vision  was  still  further 
shortened.  The  contraction  may  increase  for  an  hour  or  more,  the 
sight  of  the  other  eye  meanwhile  remaining  natural.  The  contrac- 
tion ultimately  slowly  yields,  but  more  than  twenty-four  hours  may 
pass  before  the  pupil  resumes  its  natural  size.  The  contraction 
may  be  extreme,  when,  but  little  light  finding  its  way  through  the 
narrowed  pupil,  the  opposite  pupil  may  dilate  sympathetically. 


5l8  CALABAR    BEAN. 

Dr.  Robertson  has  further  shown  that,  in  their  action  on  the  eye, 
belladonna  and  Calabar  bean  are  directly  antag-onistic.  The  bean 
is  freely  used  to  produce  contraction  of  the  pupil. 

Dr.  Eraser  has  obtained  some  curious  results  from  the  topical 
application  of  solution  of  Calabar  bean  to  different  structures  of 
the  body.  He  applied  some  solution  to  the  trunk  of  the  sciatic, 
choosing-  this  nerve  on  account  of  its  comparative  freedom  from 
blood-vessels,  and  found,  to  his  astonishment,  that  sensory  conduc- 
tivity was  lost  sooner  than  motor,  and  became  at  last  completely 
destroyed.  This  loss  of  power  to  conduct  sensory  impression  was 
not  produced  by  mere  imbibition  of  the  fluid  altering*  the  physical 
state  of  the  nerves,  as  other  nerves  kept  moistened  by  water  for  a 
like  time  underwent  no  similar  functional  alteration.  The  com- 
pleteness of  this  loss  of  power  to  conduct  afferent  impression  was 
well  shown  by  poisoning  the  animal  by  strychnia,  after  which  no 
convulsive  movement  could  be  excited  by  irritating  the  structures 
below  the  poisoned  sciatic  nerve.  The  irritability  of  the  gastroc- 
nemius was  also  destroyed  by  the  local  employment  of  strong 
solutions  of  the  bean.  This,  too,  was  proved  not  to  be  due  to  mere 
imbibition. 

When  the  solution  was  painted  on  parts  of  the  intestines,  these 
became  relaxed,  and  the  vermicular  movements,  on  reaching  these 
points,  skipped  over  them,  and  continued  in  the  portions  beyond. 

We  now  come  to  the  therapeutical  application  of  this  remedy. 
It  was  some  time  ago  suggested  that  the  Calabar  bean  might  prove 
of  much  service  in  tetanus  and  chorea,  and  Dr.  Eraser  has  lately 
written  an  interesting  paper  on  this  subject,  from  which  we  again 
largely  borrow.  Finding  that  the  effects  of  strychnia  on  the  frog 
can  be  arrested,  he  believes  that  the  bean  may  be  used  with  the 
greatest  benefit  in  tetanus.  Dr.  Eraser  very  naturally  insists  on  the 
importance  of  employing  the  drug  at  the  very  beginning  of  the 
attack,  and  enforces  the  value  of  this  advice  by  the  remark,  that 
it  has  now  been  shown  that  when  muscles  contract,  they  beget  a 
substance  which  excites  muscular  contraction;  and,  further,  tl^at 
only  a  limited  part  of  the  cord,  or  of  the  ganglia  of  the  brain  is 
affected  at  the  beginning  of  tetanus,  but  as  the  attack  goes  on,  the 
whole  of  the  structures  become  speedily  involved.  It  may  be  ad- 
ministered by  mouth,  anus,  or  subcutaneously.  When  the  convul- 
sions are  severe,  and  when  the  slightest  movement  excites  them,  it 
is  obvious  that,  till  the  severity  of  the  paroxysms  is  subdued,  only 
the  subcutaneous  method  can  be  used.  Yet,  whilst  the  patient  can 
still  swallow,  my  experience  leads  me  to  prefer  giving  the  drug  by 
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the  mouth;  for  th^  drug  to  be  of  any  use,  it  must  be  given  in 
quantity  sufficient  to  produce  paralysis,  and  must  be  given,  indeed, 
to  such  an  extent,  that  but  a  little  more  would  permanently  arrest 
breathing.  The  drug,  therefore,  must  be  given  with  great  care 
and  watchfulness,  and  to  get  the  necessary  effects  without  inducing 
serious  symptoms,  it  is  better  to  give  small  and  increasing  quanti- 
ties every  hour,  or  oftener,  for  then,  should  serious  paralytic  symp- 
toms arise,  the  drug  can  be  stopped.  Moreover,  it  is  impossible 
to  tell  the  dose  adequate  to  subdue  the  paroxysms  and  produce 
paralysis,  some  persons  requiring  a  much  larger  quantity  than 
others.  Hence  it  is  evident  that  it  is  more  convenient  to  give  the 
liquid  extract  by  the  mouth,  than  subcutaneously.  I  have  already, 
in  part,  spoken  of  the  dose.  It  is  generally,  nay,  probably  always, 
necessary  to  produce  a  certain  degree  of  paralysis,  amounting  to 
heaviness  of  the  limbs.  Sometimes  the  dose  of  the  spirituous  ex- 
tract must  be  very  large ;  thus.  Dr.  Eben  Watson,  who  failed  to 
obtain  good  effects  from  hypodermic  injection,  prefers  to  adminis- 
ter the  drug  by  the  mouth,  or  rectum,  and  insists  on  the- necessity 
of  giving  enough  extract  to  produce  relaxation  of  the  spasms. 
He  has  given  it  to  the  extent  of  seventy-two  grains  in  twenty-four 
hours. 

In  a  successful  case  under  my  care,  reported  in  the  Practitioner^ 
the  patient,  for  a  day  and  half,  took  2\  grains  of  the  watery  extract 
hourly,  and  for  a  short  time  4  grains  hourly.  It  is,  of  course,  too 
much  to  expect  that  Calabar  bean  will  cure  every  case  of  tetanus, 
but  I  feel  convinced  that,  were  the  treatment  begun  at  the  outset  of 
the  attack,  and  the  drug  pushed  sufficiently,  the  results  would  be 
more  successful  than  those  at  present  attained. 

Dr.  Fraser  next  makes  a  few  remarks  on  the  influence  of  this 
remedy  over  chorea,  but  at  present  there  appears  to  be  little 
evidence  on  this  subject.  ''The  treatment  of  this  disease,"  he 
says,  "will  rarely  require  to  be  so  active  or  energetic  as  that 
recommended  for  tetanus.  Physostigma  should  be  administered 
either  in  the  form  of  powder,  or  of  tincture.  From  three  to  six 
grains  of  powder,  three  or  four  times  daily,  may  be  given  to  child- 
ren, and  from  ten  to  twenty  grains,  as  frequently,  to  adults." 

Dr.  Crichton  Brown  finds  Calabar  bean  markedly  useful  in  gene- 
ral paralysis  of  the  insane ;  indeed,  he  has  even  cured  some  of  his 
patients  of  this  severe  disease.  I  have  known  it  arrest  the  progress 
of  general  paralysis,  and  even  slightly  improve  the  mental  and 
physical  condition.  I  have  seen  it  not  only  arrest  progressive  mus- 
cular wasting,  uncomplicated  with  much  mental  disorder,  but  also 
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effect  considerable  improvement  in  the  musculai'  power.  Moreover, 
it  has  appeared  to  me  to  be  serviceable  in  some  cases  of  long-- 
standing hemiplegia.  I  have  given  the  extract  of  physostigma  in 
one-thirtieth  of  a  grain  doses  every  two  hours. 

In  conjunction  with  Dr.  Murrell,  I  have  made  observations  on  the 
influence  of  Calabar  bean  on  certain  nervous  affections,  giving 
one-tenth  of  a  grain  of  the  extract  every  three  hours,  and  in  some 
instances  we  have  continued  this  treatment  more  than  a  year.  We 
gave  it  in  five  cases  of  paraplegia,  due  probably  to  myelitis.  In 
one  case  no  improvement  ensued ;  and  but  slight  amendment  in 
another ;  but  even  when  the  drug  failed  to  produce  any  improve- 
ment, it  yet  seemed  to  us  to  arrest  the  disease.  In  old-standing 
cases  we  could  hardly  hope  for  any  amendment,  where  the  lower 
part  of  the  cord  had  become  disorganized ;  but  we  might  fairly 
hope  to  control  the  march  of  the  disease  in  the  less  affected  parts. 
In  two  cases  very  marked  improvement  occurred,  an  improvement 
so  decided  as  fairly  to  astonish  us,  but  in  both,  relapse  took  place, 
and  the  patients  became  as  bad  almost  as  before  undergoing  treat- 
ment. 

In  the  fifth  case  the  treatment  effected  a  considerable  and  perma- 
nent improvement,  so  that  the  patient  who  was  unable  to  move  his 
legs  even  in  a  slight  degree,  was  enabled,  before  his  discharge,  to 
walk  about  the  ward  without  his  stick.  These  cases,  it  will  be 
said,  do  not  tell  conclusively  in  favour  of  the  efficacy  of  physostig- 
ma in  paraplegia ;  we  were  both,  however,  struck  by  the  evident 
temporary  improvement  in  some  of  the  cases,  and  the  decided  and 
permanent  amendment  of  one  patient,  which  we  could  not  help 
attributing  to  the  drug,  and  we  feel  sure  that  this  subject  is  well 
worth  further  investigation.  We  gave  the  drug  in  the  same  dose 
to  two  cases  of  locomotor  ataxy,  in  one  case  for  a  year,  in  the  other 
for  three  months :  both  cases  improved,  and  one,  a  very  bad  case, 
considerably.  We  gave  it  also  in  a  recent  case  of  writer's  cramp, 
and  in  two  months  the  patient  recovered. 

Between  Calabar  bean  on  the  one  hand,  and  chloral,  atropia, 
and  strychnia  respectively,  there  is  a  well-marked  antagonism. 
Here  we  shall  have  occasion  to  speak  only  of  the  antagonism  be- 
tween physostigma  and  chloral,  referring  the  reader  for  an  account 
of  the  other  antagonisms  to  the  chapter  on  belladonna,  and  that  of 
strychnia.  The  Committee  of  the  British  Medical  Association,  in 
their  recently-published  investigations  concerning  the  antagonism 
between  drugs,  concluded  that  the  antagonism  between  physos- 
tigma and  chloral  is  greater  than  that  between  physostigma  and 
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atropia.  They  point  out  th^t  the  antidotal  properties  of  a  drug  are, 
of  course,  modified  by  its  more  or  less  rapid  action  on  the  system. 
Serious  and  even  fatal  symptoms  ensue  from  Calabar  bean  much 
more  speedily  than  from  chloral ;  therefore,  to  obtain  the  antagon- 
istic effects  of  chloral,  it  must  be  given  either  before,  or  immediately 
after  the  ingestion  of  Calabar  bean.  The  antagonism  is  not  com- 
plete, for,  in  spite  of  an  antidotal  dose  of  chloral,  physostigma, 
although  it  averts  convulsions,  still  produces  muscular  twitchings, 
tremors,  salivation,  and  contracted  pupil ;  moreover,  a  quantity  of 
Calabar  bean  beyond  a  minimum  fatal  dose  will  kill,  notwithstand- 
ing chloral. 


MUSCARIN. 

MuscARiN,  the  active  principle  of  poisonous  fungi,  was  first  extracted 
from  the  Amanita  muscana,  and  physiologically  tested  by  Schmiede- 
berg.  His  conclusions  regarding  this  substance  have  been  con- 
firmed and  our  information  extended  by  the  researches  of  Koppe, 
Prevost,  Alizon,  Lauder  Brunton,  and  Schiff.  Great  interest  at- 
taches to  muscarin  on  account  of  the  close  similarity  of  its  action 
to  pilocarpine  and  its  almost  complete  antagonism  to  atropia.  It 
excites  copious  perspiration  and  salivation,  a  flow  of  tears,  and  it 
increases  the  intestinal  mucus  and  the  biliary  and  pancreatic  secre- 
tions. Muscarin  affects  especially  the  heart  and  intestinal  canal. 
It  produces  "uneasiness  in  the  stomach,  vomiting,  purging,  a 
feeling  of  constriction  in  the  neck,  want  of  breath,  giddiness,  faint- 
ing, prostration,  and  stupor."  ^  The  stools  sometimes  contain 
mucus  or  even  blood.  Topically  applied,  the  merest  trace  at 
once  arrests  a  frog's  heart ;  it  slows  the  heart  of  mammals,  re- 
ducing the  beats  from  120  to  60,  40,  or  .even  9  beats  per  minute, 
and  sometimes  it  causes  intermittency.  M.  Alizon  maintains  that 
it  first  quickens  the  heart.  It  arrests  the  heart  in  diastole ;  accord- 
ing to  Prevost,  by  exciting  the  intracardiac  nerve-centres.  It 
diminishes  blood-pressure  partly  by  its  action  on  the  heart,  but 
partly  by  dilating  the  blood-vessels.  Respiration  is  depressed  in 
proportion  to  the  depression  of  the  pulse.  It  causes  strong  con- 
traction of  the  intestines  and  bladder ;  it  lessens  urinary  secretion, 
even  to  the  point  of  suppression ;  it  contracts  the  pupils. 
In  all  these  particulars  atropia  promptly  antagonizes  muscarin. 

*  Lauder  Brunton. 
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When  a  frog-'s  heart  is  arrested  by  the  topical  action  ot  a  minute 
quantity  of  muscarin,  the  application  of  a  little  atropia  will  imme- 
diately restore  the  pulsations. 

Lauder  Brunton  has  shown  that  muscarin  has  a  sing'ular  effect 
on  the  pulmonary  vessels.  Schmiedeberg*  had  noticed  that  mus- 
carin produces  intense  dyspnoea — a  condition  in  which  the  arteries 
contain  very  little  blood,  scarcely  bleeding  when  cut  across. 
Brunton's  experiment  on  a  narcotised  rabbit  shows  that  this  dypncBa 
is  due  to  the  muscarin  causing-  strong*  contraction  of  the  pulmonary 
blood-vessels,  so  strong  that  the  lungs  become  blanched,  and, 
owing-  to  the  contracted  state  of  the  pulmonary  blood-vessels,  the 
right  side  of  the  heart  becomes  greatly  distended.  A  small  quan- 
tity of  atropia  injected  into  the  jugular  vein  at  once  removed  this 
spasm  of  the  pulmonary  vessels,  and  unloaded  the  gorged  right 
heart. 

Muscarin,  like  pilocarpine  (jaborandi),  is  supposed  to  arrest  the 
heart  by  stimulating  the  intracardiac  inhibitory  apparatus. 

Stimulation  of  the  vagus  inhibits  the  hearths  action.  Thus  the  application  of  a 
weak  electric  current  prolongs  diastole  and  so  slows  the  heart ;  a  strong  current 
completely  arrests  the  heart.  After  poisoning  by  curare,  stimulation  of  the  vagus 
no  longer  affects  the  heart,  but  on  applying  the  electrodes  to  the  sinus  venosus  the 
heart's  action  is  immediately  inhibited.  It  is  therefore  concluded  that  urari  para- 
lyzes the  vagus  but  leaves  the  intracardiac  inhibitory  apparatus  unaffected.  After 
poisoning  by  atropia  neither  stimulation  of  the  vagus  nor  of  the  sinus  affects  the 
heart,  therefore,  it  is  concluded  that  atropia  poisons  both  the  vagus  and  the  intra- 
cardiac inhibitory  apparatus.  After  the  local  application  of  either  muscarin  or 
pilocarpine  the  heart  is  quickly  arrested  in  diastole,  "  like  a  heart  inhibited  by  pro- 
found and  lasting  vagus  stimulation.  This  effect  is  not  hindered  by  urari.  The 
application  of  a  small  dose  of  atropia  at  once  restores  the  beat.  These  facts  are 
interpreted  as  meaning  that  muscarin  (or  jaborandi)  stimulates  or  excites  the  in- 
tracardiac inhibitory  apparatus  which  atropia  paralyzes."     (Foster's  Physiology). 

Recent  investigations,  made  by  Mr.  Morshead  and  myself,  show  that  pilocarpine 
and  muscarin  paralyze  the  cardiac  excito-motory  apparatus  and  the  cardiac  mus- 
cular substance.  Atropia,  thei%fore,  antagonizes  the  action  of  muscarin  and 
pilocarpine  on  these  structures.  As  atropia  itself  paralyzes  the  excito-motory 
apparatus  and  muscular  substance,  we  have  an  instance  of  a  substance  which 
paralyzes  a  structure  antagonizing  the  action  of  another  substance  which  para- 
lyzes the  same  structure. 

Pilocarpine  and  muscarin  paralyze  the  excito-motory  apparatus,  and  yet  pilo- 
carpine removes  the  paralyzing  action  of  muscarin  on  these  structures,  and  in  this 
respect  is  nearly  as  powerful  as  atropia.  Here  we  have  another  instance  of  a 
paralyzer  of  the  excito-motory  apparatus  and  cardiac  muscle  antagonizing  the 
action  of  a  substance  which  also  paralyzes  the  excito-motory  apparatus  and  cardiac 
muscle.  We  have  suggested  that  this  antagonism  is  due  to  chemical  displace- 
ment ;  that  atropia  and  pilocarpine,  whilst  paralyzing  the  cardiac  structures  to  a 
much  less  degree  than  muscarin,  have  a  stronger  affinity  for  the  cardiac  nervous 
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structures  and  muscular  substance  than  muscarin  ;  hence  atropia  and  pilocarpine 
displace  muscarin  and  substitute  their  weaker  action  for  the  more  powerful  action 
of  muscarin. 

SchifF  believes  that  poisonous  mushrooms  produce  other  symp. 
toms  than  can  be  accounted  for  by  the  action  of  muscarin,  as  rest- 
lessness, convulsions,  and  dilatation  and  contraction  of  the  pupils ; 
and  he  is  led  to  believe  that  poisonous  mushrooms  contain  two 
active  ingredients — one  having-  an  opposite,  the  other  a  similar, 
action  to  that  of  atropia. 

In  conjunction  with  Mr.  E.  A.  Morshead,  I  have  made  some  in- 
vestigations regarding  the  action  of  muscarin  on  the  human  body. 

Our  observations  were  undertaken  to  endeavour  to  ascertain 
whether  the  action  of  muscarin  on  man  is  the  same  as  on  animals. 
The  muscarin  we  employed  was  synthetically  prepared  by  Merck, 
of  Darmstadt.  In  the  following  experiments  we  administered  the 
drug  hypodermically.  We  have  made  thirteen  experiments  on 
four  men,  seven,  three,  two,  and  one  respectively.  These  men,  it 
is  well  to  state  were  not  in  good  health ;  three  were  in  a  delicate 
anaemic  state,  the  other  had  slight  fever  from  some  obscure  cause, 
though  his  pulse  was  not  quickened. 

A  large  number  of  preliminary  observations  were  made  to 
ascertain  the  minimum  dose  adequate  to  produce  syrtiptoms.  This 
we  found  to  be  a  third  of  a  grain  given  hypodermically. 

We  find  that  the  action  of  muscarin  on  man  is  identical  with 
that  on  animals.  It  contracts  the  pupil,  excites  profuse  perspira- 
tion, free  salivation,  running  at  the  eyes  and  nose;  it  purges,  some- 
times excites  nausea  and  vomiting,  and  a  strong  desire  to  pass 
urine. 

We  shall  now  speak  more  in  detail  of  these  different  effects. 

Perspiration. — Sweating  occurred  in  eleven  of  the  thirteen  experi- 
ments. Half  a  grain  always  made  it  free,  whilst  larger  doses,  as 
three-quarters  of  a  grain  and  a  grain,  rendered  it  very  abundant; 
indeed,  it  was  quite  as  free  as  the  perspiration  excited  by  a  third 
to  half  a  grain  of  pilocarpine.  The  perspiration  stood  in  large 
drops  on  the  face  after  the  larger  doses,  the  night-dress  became 
soaked,  and  the  skin  felt  sodden.  In  one  man,  though  we  gave 
one- third  of  a  grain  and  one  grain  respectively  in  two  experi- 
ments, we  produced  no  sweating,  but  free  salivation,  amounting  to 
four  ounces.  Perspiration  began  in  from  three  to  fifteen  minutes, 
occurring  earliest  after  the  larger  doses.  It  lasted  from  half  an 
hour  to  an  hour  and  a  half.  On  testing  the  reaction  of  the  sweat 
in  six  experiments,  we  found  it  neutral  in  four  and  alkaline  in  two. 
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Salivation  was  not  so  constant  as  perspiration ;  moreover,  the 
saliva  varied  in  quantity  more  than  the  perspiration,  correspond- 
ing in  this  respect  to  pilocarpine.  Salivation  occurred  in  eleven 
experiments,  and  was  absent  in  four.  In  three  it  was  slight,  in  the 
rest  free  or  profuse.  It  began  in  from  two  to  fifteen  minutes,  and 
lasted  from  twenty  to  eighty  minutes. 

Lactymation  occurred  in  eight  cases,  amounting  in  some  in- 
stances only  to  suffusion  of  the  eyes,  but  generally  the  tears 
trickled  down  the  face,  so  that  the  patient  was  obliged  to  wipe  his 
eyes.  It  began  in  six  to  ten  minutes,  and  lasted  generally  about 
twenty  to  thirty  minutes. 

Purgation, — In  the  cases  in  which  it  purged,  the  injection  took 
effect  in  from  ten  to  twenty  minutes.  In  two  experiments  the  drug- 
excited  an  Inclination  to  pass  a  motion ;  in  four  experiments  on  the 
same  man,  it  produced  a  loose  motion,  one  of  a  green  colour, 
though  his  bowels  were  opened  naturally  a  short  time  previously. 

Pulse. — In  one  of  our  four  men  the  pulse  was  always  very  quick ; 
in  the  other  three  it  was  natural.  The  effect  on  the  normal  fre- 
quency was  nil,  or  almost  »i7,  though  in  one  man,  on  whom  only 
one  observation  was  made,  it  reduced  the  frequency  ten  to  sixteen 
beats.  The  medicine  reduced  the  quick  pulse  from  120  to  80  and 
60  beats  per  minute.  Our  observations  are  too  few  to  enable  us  to 
speak  with  certainty  of  the  influence  of  muscarin  on  the  pulse,  but 
it  appears  to  us  that  the  doses  we  employed  affect  the  frequency 
very  little,  but  the  larger  doses  made  the  pulse  softer  and  more 
compressible. 

Respiration. — The  frequency  of  breathing  was  unaffected  in  every 
experiment. 

Sight, — ^We  have  notes  of  the  states  of  the  pupils  in  only  ten 
experiments.  In  each  case  the  pupils  became  contracted,  often 
considerably ;  the  contraction  beginning  in  about  fifteen  minutes. 
The  vision  seemed  unaffected. 

In  three  of  our  experiments  made  on  one  man  with  the  larger 
doses,  the  drug  induced  vomiting  once,  and  once  nausea. 

In  five  experiments  the  patients  were  obliged  to  pass  urine  in 
from  nine  to  fifteen  minutes  after  the  injection,  and  two  complained 
of  suprapubic  pain.  In  five  the  drug  produced  a  frequent  hacking 
cough.    In  none  did  headache  or  other  nervous  symptoms  arise. 

To  show  how  close  is  the  similarity  in  the  action  of  muscarin  to 
that  of  pilocarpine,  we  give  a  short  account  of  the  effects  of  the 
latter  drug. 

Jaborandi  (pilocarpine)  flushes  the  face  and  produces  copious 
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perspiration  and  salivation.  It  increases  the  bronchial  secretion, 
exciting  a  slight  cough,  and  produces  slight  running  at  the  eyes 
and  nose.  It  causes  nausea  and  sickness,  and,  according  to  some 
authorities,  diarrhoea,  though  this  never  occurred  in  the  numer- 
ous experiments  made  by  me  in  conjunction  with  Mr.  Gould  and 
Mr.  Murrell.  It  considerably  quickens  the  pulse.  It  often  pro- 
duces headache,  generally  frontal,  with  heaviness  over  the  eyes, 
associated  with  giddiness  and  a  stupid  feeling.  The  sight  is 
generally  hazy,  and  in  about  two-thirds  of  our  observations, 
when  the  drug  was  applied  to  the  eye,  it  contracted  the  pupil, 
often  considerably;  though,  when  administered  by  the  stomach 
or  hypodermically,  it  had  but  little  influence  on  the  pupil.  It  often 
produces  suprapubic  pain,  and  still  oftener  a  strong  and  irresistible 
impulse  to  pass  urine. 

The  similarity  between  the  action  of  muscarin  and  pilocarpine  is 
evident.  There  are,  however,  slight  differences.  The  perspira- 
tion and  salivation  are  generally  greater  after  pilocarpine,  and 
last  a  longer  time^^  though  possibly  larger  doses  of  muscarin 
might  in  this  respect  rival  pilocarpine.  We  are  led  from  our 
experiments  to  conclude  that  muscarin  acts  rather  more  on  the 
lachrymal  glands  than  pilocarpine.  Muscarin  certainly  acts  on 
the  bowels  far  more  powerfully  than  pilocarpine.  Muscarin,  in- 
ternally administered,  contracts  the  pupils  far  more  strongly  than 
pilocarpine.  On  the  other  hand,  jaborandi  produces  more  supra- 
pubic pain,  and  more  frequently  and  more  strongly  the  impulse  to 
pass  water.  Moreover,  pilocarpine  produces  headache  and  giddi- 
ness, symptoms  never  yet  noticed  by  us  after  muscarin.  In  our 
experiments  with  muscarin,  none  of  our  patients  complained  of 
any  disturbance  of  the  sight,  but  on  this  point  we  have  not  suffi- 
ciently examined  them.  Pilocarpine  produced  a  little  drowsiness, 
but  we  have  not  observed  this  after  muscarin.  In  our  experiments 
on  man,  pilocarpine  in  every  case  quickened  the  pulse,  and  as  this 
fact  has  been  amply  corroborated  by  other  observers,  we  may  con- 
clude that  it  is  established,  though  Langley,  in  his  experiments  on 
animals,  finds  that  it  slows  the  heart,  acting  thus  on  animals  like 
muscarin.  In  our  experiments  on  man,  muscarin  produced  very 
little  effect  on  the  pulse ;  if  it  altered  frequency  at  all,  it  reduced 
the  number  of  beats. 

Whilst  muscarin  thus  so  closely  resembles  pilocarpine  in  its 
action  on  the  body,  in  one  respect  it  strangely  differs.  Adminis- 
tered internally,  either  by  the  stomach  or  subcutaneously,  pilocar- 
pine slightly  contracts  the  pupil ;    topically  applied  to  the  eye  it 
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Strongly  contracts  the  pupil.  Muscarin,  given  hypodermically, 
contracts  the  pupil  far  more  than  pilocarpine;  but,  strange  to 
say,  when  applied  to  the  eye  itself,  it  widely  dilates  the  pupil. 
Thus,  whilst  it  is  so  generally  antagonistic  to  atropia,  in  this  one 
respect  it  is  similar.  In  respect  to  its  action  on  the  pupil  it  cor- 
responds to  gelseminum,  which,  administered  by  the  stomach, 
contracts  the  pupil,  but  applied  locally,  widely  dilates  it. 

We  tested  the  topical  effect  of  muscarin  in  nine  cases,  using  a 
solution  containing  one  part  of  the  drug  in  ten  of  water.  This 
solution  produces  very  little  or  only  transient  smarting.  In  every 
case  the  pupil  became  dilated,  generally  widely  dilated,  the  dila- 
tation beginning  in  from  a  quarter  to  three-quarters  of  an  hour, 
and  continuing  about  twenty-four  hours  or  a  little  longer. 

So  far  as  we  can  judge  at  present,  from  only  a  few  careful  ob- 
servations, the  dilatation  very  little  interferes  with  the  sight. 

In  some  of  our  experiments,  it  seemed  to  us  that  the  doctored 
pupil  contracted  very  slightly  before  it  dilated,  whilst  in  other 
cases,  both  pupils  certainly  at  first  contracted  somewhat.  To 
test  the  early  effect  of  the  local  application,  we  dropped  some  of 
the  solution  into  a  cat's  eye,  and  watched  the  effect ;  but,  although 
after  a  time  the  pupil  widely  dilated,  we  could  not  detect  any 
initial  contraction. 

De  Haen,  Andral,  and  Trousseau,  used  agaracus  with  great 
success  in  the  sweating  of  phthisis.  Recently,  Dr.  Peter  has 
highly  recommended  it  in  doses  of  20  to  30  centigrammes  shortly 
before  bed-time.     It  is  also  used  to  arrest  the  secretion  of  milk. 


JABORANDI  (Pilocarpine). 

This  active  and  interesting  drug,  long  in  use  in  South  America, 
was  lately  brought  from  Pernambuco  to  Paris,  by  Dr.  Continho, 
who  recommended  it  as  a  powerful  diaphoretic  and  sialagogue. 
Dr.  Continho  advises  the  patient  to  drink  the  infusion  with  the 
suspended  leaves,  then  to  go  to  bed  and  cover  himself  with  warm 
clothing.  In  about  ten  minutes,  the  face,  ears,  and  neck,  become 
deeply  flushed,  and  soon  drops  of  perspiration  break  out  over  the 
body,  whilst  at  the  same  time  the  mouth  waters.  In  a  short  space 
of  time  the  perspiration  rapidly  increases,  the  sweat  running  down 
the  body  and  soaking  the  clothes,  whilst  the  salivation  becomes 
profuse,  oozing  from  the  mouth,  sometimes  in  an  almost  contin- 
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uous  stream.  The  sweating-  and  salivation  persist  from  two  to 
four  or  five  hours.  Occasionally  it  happens  that  perspiration  fails 
to  follow  the  medicine,  and  salivation  is  more  frequently  absent ; 
but  when  the  drug  fails  to  cause  sweating,  it  salivates,  and  vice 
versa.  The  symptoms  come  on,  as  I  have  said,  in  about  ten 
minutes,  but  sometimes,  if  the  external  conditions  are  not  favour- 
able, the  symptoms  may  be  much  delayed,  and  not  appear  for 
an  hour  or  longer,  and  then,  perhaps,  are  brought  on  by  brisk 
exercise.  Hypodermically  injected,  the  alkaloids  act  in  three  to 
five  minutes. 

The  amount  of  saliva  secreted  may  amount  to  a  pint,  or  a  pint 
and  a  half. 

Langley  shows  that  it  produces  salivation  of  the  submaxillary 
gland  even  after  section  of  the  corda  tympani  nerve,  and  the  sym- 
pathetic supplying*  this  gland. 

Pilocarpine  promotes  other  secretions,  as  the  tears,  the  bronchial 
and  intestinal  secretions,  though  to  a  far  less  degree  than  the 
salivary  and  cutaneous  secretion.  Thus  the  eyes  water  slightly, 
and  sometimes  there  is  a  little  running  at  the  nose,  and  a  slight 
loose  cough ;  moreover,  some  observers  state  that  it  relaxes  the 
bowels,  an  effect  I  have  never  witnessed  in  my  numerous  observa- 
tions.    In  many  cases  these  effects  on  the  tears,  &c.,  are  absent. 

During  the  sweating  the  body  temperature  falls  from  0'4**  to  1*4** 
Fah.,  the  average  in  my  observations  conducted  with  Mr.  Gould 
being  09''.  The  depression  lasts  from  one  to  four  hours.  This 
effect  on  the  temperature  is  no  doubt  due  to  the  perspiration,  heat 
being  lost  by  increased  evaporation  and  radiation,  more  blood 
being  probably  sent  to  the  skin  during  the  sweating  period. 

In  the  human  subject  jaborandi  always  quickens  the  pulse,  my 
original  assertion  on  this*  point  having  been  subsequently  abun- 
dantly confirmed.  Strange  to  say,  Mr.  Langley  finds  that  it  slows 
the  heart  of  warm-blooded  animals  and  frogs,  and  as  regards 
frogs  I  have  repeatedly  verified  this  statement.  The  pulse  is  in- 
creased in  man  from  40  to  50  beats,  the  accelerated  rate  continuing 
for  more  than  four  hours ;  at  the  same  time  the  pulse  is  weaker. 
Jaborandi  slows,  and  at  last  arrests  the  heart  of  frogs, .  whether 
injected  under  the  skin,  or  applied  directly  to  the  heart.  The 
heart  stops  in  wide  diastole.  If,  when  the  heart  is  greatly  slowed, 
or  even  stopped,  a  minute  quantity  of  atropia  is  directly  applied, 
the  heart  soon  begins  to  beat  again,  and,  ultimately,  quite  or 
almost  recovers  from  the  effect  of  the  pilocarpine.  Mr.  Langley's 
experiments  lead  him  to  conclude  that  jaborandi  slpws  and  arrests 
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the  heart  by  stimulating'  the  same  nervous  apparatus  that  atropia 
paralyzes,  and  so  quickens  the  heart,  namely,  the  intracardiac  in- 
hibitory apparatus. 

It  18  curious  that  whilst  jaborandi  slows  and  arrests  in  diastole  the  heart  of 
frogs,  and,  according  to  Langley,  of  warm-blooded  animals,  it  greatly  quickens 
the  heart  of  man.  We  see  the  same  contradiction  in  the  action  of  atropia  on  man 
and  the  lower  animals.  Atropia  quickens  and  strengthens  the  heart  in  man  and 
horses,  dogs,  &c.,  whilst  a  full  dose  swallowed,  or  topically  applied,  arrests  the 
frog*8  heart  in  diastole. 

Jaborandi  at  first  flushes  and  then  pales  the  face.  The  pallor 
comes  on  when  the  sweating  is  active,  showing  that  the  sweating^ 
is  not  due  to  the  excess  of  blood  sent  to  the  skin. 

It  often  produces  frontal  headache,  sometimes  with  giddiness  and 
dulness.  After  the  internal  administration,  the  sight  frequently 
becomes  hazy,  without  any  alteration  in  the  size  of  the  pupils. 
But  the  topical  application  to  the  eye,  as  I  have  shown,  causes  de- 
cided contraction  of  the  pupil.  Mr.  Tweedy  concludes  from  his 
investigations,  that  jaborandi,  locally  applied,  causes  (i)  contrac- 
tion of  the  pupil ;  (2)  tension  of  the  accommodative  apparatus  of 
the  eye,  with  approximation  of  the  nearest  and  furthest  points  of 
distinct  vision;  (3)  amblyopic  impairment  of  vision  from  diminished 
sensibility  of  the  retina.    These  effects,  however,  do  not  last  long. 

Jaborandi  seems  to  be  slightly  narcotic,  for  patients  often  fell 
asleep  during  our  experiments. 

It  not  unfrequently  excites  sickness.  This  can,  in  part,  be 
accounted  for  by  the  large  quantity  of  saliva  swallowed ;  often, 
indeed,  the  vomit  consists  solely  of  saliva. 

In  many  cases  jaborandi  produces  pain,  often  severe  over  the 
pubes,  with  a  distressing  irresistible  desire  to  pass  water,  the  pain 
at  once  subsiding  on  emptying  the  bladder.  As  the  quantity  of 
urine  is  not  increased,  it  is  probable  that  jaborandi  excites  con- 
traction of  the  bladder. 

From  a  few  experiments  I  have  made,  I  think  it  probable  that 
jaborandi  promotes  the  secretion  of  milk. 

Jaborandi  affects  children  far  less  easily  than  adults. 

It  is  evident,  from  the  previous  account,  that  there  is  a  marked 
antagonism  between  atropia  and  pilocarpine.  But  in  three  re- 
spects they  correspond,  for  both  produce  frontal  headache  and 
infrapubic  pain,  with  desire  to  pass  water,  and  both  affect  children 
less  than  adults.  In  order  to  test  the  antagonism  between  these 
two  drugs,  I  have,  on  many  occasions,  administered  pilocarpine, 
and  when  the  sweating  was  profuse,  I  have  injected  hypodermi- 
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<^Ally,  grain  y^  of  atropia,  and  in  five  to  ten  minutes  the  skin 
became  quite  dry,  and  the  salivation  ceased.  Strang'e  to  say,  not 
only  did  atropia  remove  the  antagonistic  effects  of  pilocarpine, 
but  likewise  those  symptoms  common  to  both  drugs,  namely,  head- 
ache and  desire  to  pass  water. 

Jaborandi  is  useful  in  Bright's  disease.  Drachm  doses  of  the 
liquid  extract  should  be  given  several  times  a  day.  Large  doses 
of  the  extract  or  full  doses  of  pilocarpine  produce  much  depression 
and  cannot  be  continued. 

Dr.  Berkart  recommends  the  hypodermic  use  of  pilocarpine  in 
asthma. 

Pilocarpine,  in  doses  of  ^  grain,  given  thrice  daily,  will  check 
profuse  perspiration. 

It  may  be  administered  in  the  form  of  infusion,  made  with  sixty 
or  ninety  grains  of  the  powdered  leaf,  or  as  tincture,  a  drachm  of 
which  is  equal  to  thirty  grains  of  the  leaf,  but  best  as  the  alkaloid 
pilocarpine,  of  which  half  a  grain  to  three-quarters  of  a  grain  may 
be  given  by  the  stomach,  or  a  quarter  to  half  a  grain  hypoder- 
mically. 

Remedies  excite  sweating  through  their  influence  on  the  nervous  system,  some 
acting  on  the  sweat  centres  in  the  cord,  others  on  the  peripheral  secreting  ap- 
paratus. 

Acetate  of  ammonia,  physostigma,  nicotine,  and  picrotoxine,  act  on  the  cord ; 
physostigma  and  picrotoxine  on  the  sweat  centres  in  the  medulla.  Pilocarpine 
acts  on  the  peripheral  nervous  apparatus  (Marmie  and  Nawrocki). 

Ott  concludes  that  muscarin  acts  on  the  gland  cells,  for  after  section  of  the 
sciatic  nerve,  in  a  warm-blooded  animal,  after  an  interval  of  nine  days,  stimulation 
of  the  peripheral  end  excites  no  perspiration,  showing  that  the  sweating  nervous 
apparatus  is  paralyzed,  but  muscarin  will  still  excite  sweating  in  the  foot  of  the 
leg  with  the  divided  sciatic. 

Not  only  do  arresters  of  secretion  like  atropia,  &c.,  check  exces- 
sive perspirations,  but  sweaters  in  small  doses  are  equally  effectual 
in  checking  undue  perspiration.  Thus  I  have  shown  that  pilocar- 
pine is  a  most  efficient  remedy  in  excessive  perspiration,  as  in 
phthisis.  Agaracus  (muscarin)  and  Dover's  powder,  also  check 
too  free  sweating,  and  recently  Dr.  Murrell  has  shown  that  picro- 
toxine effectually  checks  the  night-sweats  of  phthisis  in  -j^  grain 
doses. 
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GELSEMIUM  SEMPERVIRENS. 

This  powerful  drug  has  long  been  employed  in  America.  Its  phy- 
siological action  has  been  investigated  by  Dr.  Roberts  Bartholow^ 
Dr.  Ott,  and  Dr.  Berger. 

In  conjunction  with  Dr.  Murrell  I  have  made  numerous  observa- 
tions regarding  the  physiological  action  of  this  drug.  The  follow- 
ing is  a  condensed  account  of  our  papers,  published  in  the  Lancet 
for  1876  and  1877. 

Gelsemium,  lately  introduced  into  this  country,  as  a  remedy  for 
neuralgia,  is  especially  useful  in  non- inflammatory  toothache,  and 
in  neuralgia  of  the  nerves  supplying  the  teeth  and  the  alveolar 
processes  of  the  jaw. 

Gelsemium  is  a  powerful  paralyzer  and  respiratory  poison.  Its 
paralyzing  action  is  best  studied  in  the  frog.  In  these  animals  it 
often  produces  tetanus  as  well  as  paralysis.  Whether  we  produce 
paralysis  alone,  or  paralysis  followed  by  tetanus,  depends  on  the 
dose.  Thus,  as  a  rule,  with  small  doses  of  the  alkaloid,  we  only 
get  paralysis ;  with  rather  larger,  quiverings  and  tetanoid  move- 
ments ;  and  only  after  large  doses  decided  tetanus. 

Is  the  paralysis  due  to  the  influence  on  the  brain,  the  cord,  the 
motor  nerves,  or  the  muscles  ? 

It  paralyzes  the  spinal  cord,  the  motor  nerves  and  the  muscles 
being  unaffected. 

The  tetanus  is  due  to  the  action  of  the  poison  on  the  cord,  and  I 
draw  special  attention  to  the  fact,  that  the  paralysis  of  the  cord 
always  precedes  the  tetanus ;  that  gelsemia  (the  alkaloid)  has  the 
property  of  first  weakening  and  then  tetanizing  the  cord,  thus 
corresponding  to  jaborandi,  buxus  sempervirens,  and  other  drugs. 

Gelsemium  is  a  powerful  respiratory  poison ;  indeed,  this  drug 
generally,  if  not  always,  destroys  warm-blooded  animals  by  asphy- 
xia, before  it  produces  complete  paralysis.  It  produces  no  primary 
quickening  of  respiration,  and  does  not  paralyze  the  phrenic  nor 
the  intercostal  nerves,  and  it  acts  after  the  division  of  both  vagi. 
It  asphyxiates,  as  Dr.  Burdon  Sanderson  has  shown,  by  paralyzing 
the  automatic  respiratory  centre.     It  salivates  cats. 

In  order  to  test  the  effects  of  gelsemium  on  man,  I  gave  it  to  six 
persons  on  seventeen  occasions,  in  doses  sufficient  to  produce  de- 
cided toxic  effects.  The  tincture  used  was  made  with  one  part  of 
root  to  four  of  rectified  spirit.     To  excite  the  symptoms  charac- 
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teristic  of  this  drug,  I  found  it  gcenerally  necessary  to  give  drachm 
doses,  hourly,  for  three  hours — a  quantity  which  may  be  given  with 
perfect  safety.  Some  individuals,  however,  as  might  be  expected, 
are  much  more  prone  to  be  affected  than  others.  Thus,  a  woman 
suffered  from  diplopia  headache  and  hazy  sight  after  a  second  dose 
of  ten  minims;  and,  in  another  case,  two  doses  of  twenty  minims, 
at  two  hours'  interval,  produced  well-marked  symptoms  presently  to 
be  described.  On  the  other  hand,  I  have  given  drachm  doses  hourly, 
for  six  hours,  with  very  slight  effect ;  and  in  one  instance,  I  gave 
twenty  minims  to  a  delicate  young  woman  every  three  hours  for 
several  days,  finally  causing  only  slight  heaviness  in  the  eyelids. 

Unless  given  in  dangerous  doses,  gelsemium  affects  first  and 
chiefly  the  eyes  and  brows.  The  symptoms  generally  occur  in  a 
certain  order;  not  without  exceptions,  however,  both  in  the  order 
and  number  of  the  symptoms.  The  drug  ordinarily  first  produces 
pain  in  the  brows,  followed  soon  by  giddiness,  then  by  pain  in  the 
eyeballs,  and  soon  after  by  dimness  of  sight.  A  larger  dose  pro- 
duces double  vision  without  apparent  squinting,  with  a  sensation 
of  great  heaviness  in  or  under  the  upper  eyelids,  with  somewhat 
contracted  pupils.  A  still  larger  dose  causes  drooping  of  the 
upper  lid,  sometimes  so  marked  that  the  edges  become  nearly 
closed,  and  can  be  opened  only  by  a  strong  and  painful  effort ; 
and  after  straining  to  open  them,  sometimes  the  upper  eyelid  is 
so  tired  that  ptosis  for  a  short  time  becomes  complete.  The 
movements  of  the  eyeball  are  restricted,  and  associated  in  one 
case  with  a  strong  double  internal  squint.  The  patient  next 
complains  of  weakness  in  his  legs,  and  we  have  never  pushed 
the  drug  beyond  the  production  of  this  symptom.  When  de- 
cidedly under  the  drug's  influence,  the  patient  is  pale,  with  a 
heavy  sleepy  look.  Some  say  their  eyes  feel  sleepy;  others 
yawn  frequently,  and  say  they  can  hardly  keep  awake,  and  when 
left  to  themselves,  fall  asleep.  Others  complain  of  dryness  of  the 
mouth,  though  the  tongue  looks  moist,  and  to  the  finger  feels  so. 
Some  keep  moistening  the  mouth  with  a  little  water  even  hours 
after  the  discontinuance  of  the  medicine. 

These  symptoms,  except  the  internal  squinting,  were  all  pro- 
duced in  the  greatest  number  of  cases ;  but,  in  some  instances, 
even  large  doses  of  the  tincture  induced  only  a  few  of  the  slighter 
symptoms.  Thus,  a  woman  took  a  drachm  dose  hourly,  for  six 
hours,  without  exciting  headache,  diplopia,  or  giddiness — only 
great  heaviness  of  the  eyes,  and  dimness,  almost  amounting  to 
temporary  loss  of  sight;    though  on  a  former  occasion,  in  t*-" 
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very  woman,  we  produced  extreme  diplopia  with  giddiness,  with 
four  one-drachm  doses  of  the  tincture.  Diplopia,  as  we  have 
shown,  is  generally  preceded  by  headache,  giddiness,  and  dim- 
ness of  sight;  but,  in  one  instance,  diplopia  occurred  without 
these  preliminary  symptoms,  though,  strange  to  say,  on  a  sub- 
sequent occasion,  in  this  same  woman,  with  a  larger  quantity — 
that  is,  six  one-drachm  doses  hourly — we  produced  much  giddi- 
ness, and  mistiness  without  diplopia. 

The  symptoms  from  gelsemium  come  on  early  and  soon  subside. 
A  single  drachm  dose  rarely  produces  any  marked  symptom,  but 
in  from  ten  minutes  to  a  quarter  of  an  hour  after  the  second  hourly 
dose  the  symptoms  appear,  and  reach  their  highest  point  in  about 
half  an  hour,  and  then  quickly  subside,  most  of  them  ceasing  in 
about  an  hour.  With  the  repetition  of  four  or  six  hourly  drachm 
doses,  the  symptoms  may  persist  six  or  eight  hours  after  the  last 
dose ;  but  the  symptoms  are  most  marked  half  an  hour  after  each 
dose,  and  then  decline. 

I  shall  now  describe  each  symptom  separately  and  fully. 

Pain  in  the  head  and  eyes. — Patients  described  this  pain  variously. 
It  was  generally  limited  to  the  forehead,  and  most  marked  just 
over  the  eyes.  Some  called  it  a  dull  sensation  over  the  eyes ; 
others,  a  heavy  pain ;  others,  a  giddy  pain ;  and  one  patient  ex- 
perienced pain  over  the  occiput,  with  a  sensation  as  if  the  crown 
of  the  head  was  being  lifted  off  in  two  pieces.  This  headache 
was  sometimes  absent,  sometimes  followed  instead  of  preced- 
ing the  other  symptoms.  Dull  aching  pain  in  the  eyeballs,  now 
and  then  shooting  in  character,  occasionally  worse  in  one  ball, 
sometimes  followed  and  sometimes  preceded  the  headache.  The 
headache  and  pain  in  the  eyeballs  were  often  severe,  and  were 
intensified  on  moving  the  eyes.  When  ptosis  was  well-marked, 
the  effort  to  open  the  eyes  widely,  caused  considerable  pain,  and 
the  patient  seemed  to  get  relief  by  closing  his  eyes. 

Giddiness  was  another  prominent  and  early  symptom.  Some 
felt  it  over  the  whole  head,  but  by  far  the  larger  number  said  it 
was  limited  to  the  brows.  Standing  or  walking  made  it  much 
worse.  When  well-marked,  the  patients  staggered,  and  were 
afraid  even  to  stand,  much  less  walk.  So  giddy  was  one  patient, 
that  he  nearly  fell  off  the  form.  Some  described  their  heads  as 
going  round  and  round.  They  felt  and  seemed  drunk,  though 
without  any  incoherence,  or  mental  excitement. 

Sight, — In  every  case  the  sight  was  affected ;  indeed,  dimness  of 
sight  and  giddiness  appear  to  be  the  most  constant  symptoms,  and 


GELSEMIUM    SEMPERVIRENS.  533 

may  exist  without  headache,  pain  in  the  eyeballs,  or  double  vision. 
At  first,  the  sight,  without  being  misty,  is  not  so  clear  as  usual ; 
then  slight  mist  comes  before  the  eyes,  one  patient  comparing  it 
to  a  "lot  of  smoke  rising  before  his  eyes,"  and  another  to  a  "  thick 
veil."  At  last  the  sight  becomes  so  affected  that  it  fails  almost 
completely,  failing  first  with  distant  objects;  then,  with  further 
impairment  of  vision,  nearer  and  nearer  objects  look  hazy.  Gel- 
semium  affects,  too,  the  sight  in  animals.  Thus,  we  poisoned  a 
dog,  and,  after  the  production  of  slight  muscular  weakness,  the 
sight  became  almost  lost,  for  the  animal  ran  straight  against  ob- 
jects without  trying  to  avoid  them,  evidently  not  seeing  them. 

Diplopia, — The  drug  seems  to  produce  two  kinds  of  diplopia,  one 
much  more  persistent  than  the  other.  As  to  the  transient  kind,  we 
find  it,  on  many  occasions,  a  very  passing  phenomenon,  lasting 
only  a  few  seconds,  then  disappearing,  then,  after  a  few  minuter, 
reappearing.  In  this  transient  form,  images  in  the  median  vertical 
line  appear  double,  distant  objects  at  first  undergoing  the  duplica- 
tion. Sometimes  the  patient  was  conscious  of  the  onset  of  the 
diplopia;  thus  one  woman  said,  ''I  know  it  is  now  coming  on;  I 
feel  such  a  heavy  weight  under  my  upper  eyelid."  The  double 
vision  then  came  on,  and  with  the  heaviness,  passed  away  in  a  few 
seconds.  One  image  was  higher  than  the  other ;  the  images,  in 
this  respect  varying  much.  Mr.  T.  Fox  rapidly  recorded,  from  the 
patient's  lips,  the  phenomena  occurring  as  fast  as  they  could  be 
written: — "One  gas  jet  appears  about  six  inches  above  the  other, 
and  there  are  six  inches  between  them  horizontally ;  the  upper  one 
is  to  the  left ;  now  the  right  is  uppermost ;  now  the  left  slightly 
again ;  going  over  to  right  now  again ;  exactly  over  one  another 
now,  and  quite  close  together;  now  again  separated,  left  the 
highest;  now  over  one  another."  With  other  patients,  the  two 
images  seem  on  a  level.  Sometimes  the  drug  produces  only  this 
transient  kind  of  diplopia ;  at  other  times  both  kinds;  and  some- 
times one  kind  preceded  the  other,  the  transient  usually  preceding 
the  more  constant  form,  recurring  from  time  to  time,  while  the 
constant  form  persisted. 

The  phenomena  of  the  constant  form  of  diplopia  follow  a  definite 
order,  and  take  place  in  the  upper  half  only  of  the  field  of  vision. 
They  occur  first  with  objects  held  at  the  extreme  right  or  left  of  the 
visual  field;  and,  as  the  patient  passes  more  under  the  influence  of 
the  drug,  then  with  objects  held  nearer  and  nearer  the  middle  line ; 
and  at  last,  usually  for  a  short  time  only,  objects  in  the  median 
vertical  plane  seem  double.    As  the  effect  of  the  drug  wears  off. 
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the  double  vision  disappears  in  the  inverse  order.     The  outer 
lateral  image  is  the  higher,  and  the  further  the  object  is  carried 
to  the  right  or  left,  the  greater  is  the  horizontal  and  vertical  dis- 
tance between  the  images.  When  a  coloured  glass  is  placed  before 
either  eye,  the  outer  and  higher  image  is  seen  by  the  covered  eye. 
When  the  object  is  carried  high  above  the  head,  the  two  images 
gradually  coalesce,  and  the  object  looks  very  much  thinner,  '^  like 
a  thread."    With  well-developed  diplopia,  there  is  impaired  move- 
ment of  the  eye-ball,  chiefly  affecting,  as  far  as  could  be  ascertained, 
the  external  and  internal  rectus,  especially  the  external,  for  the  out- 
ward and  inward  movement  of  the  eye-ball  is  less  free  than  before 
the  action  of  the  medicine.    The  ball  appears  to  be  moved  by  a 
greater  effort,  so  that  when  carried  as  far  as  the  weakened  muscles 
are  capable,  it  oscillates ;    as  though  the  patient,  with  a  great  ef- 
fort, moved  it  as  far  as  he  could,  and  then  the  tired  muscles  gave 
way  a  little,  but  being  roused  to  an  effort,  they  carried  the  eye 
back  again ;  the  frequent  repetition  of  this  effort  giving  rise  to  an 
oscillation. 

The  external  rectus  is  generally  first  affected,  and  not  infrequently 
one  external  rectus  sooner  than,  and  in  excess  of,  the  other.  Even 
when  the  diplopia  is  strongly  marked,  the  loss  of  power  over  the 
muscles  is  not  very  great,  and  there  is  no  obvious  squinting.  (We 
may  remark  here  that  we  could  not  detect  any  squinting  during 
the  transient  form  of  diplopia.)  Then,  as  the  patient  becomes  still 
more  affected,  ptosis  supervenes,  and  a  great  part,  or  the  whole  of 
the  upper  half  of  the  field  of  vision  is  cut  off.  The  loss  of  power 
in  the  eye  muscles  is  then  more  marked,  but  without  the  occur- 
rence of  obvious  squinting.  At  this  time  the  symptoms  no  longer 
follow  the  order  previously  described,  but  assume  various  formsi 
often  changing  rapidly.  Thus,  whilst  on  one  side  the  outer  image 
is  the  higher,  if  the  object  is  carried  to  the  other  side  of  the  field 
the  inner  image  becomes  the  higher ;  or,  perhaps,  for  the  first  few 
seconds  the  outer  and  then  the  inner  is  the  higher. 

To  test  the  effect  of  gelsemium  on  the  circuliation,  I  made  thirty- 
three  series  of  observations  on  patients  in  whom  we  induced  the 
full  toxic  effects.  The  observations  were  taken  every  quarter  of 
an  hour,  whilst  the  patient  was  fully  under  the  influence  of  the 
gelsemium,  and  subsequently,  as  its  effects  began  to  decline,  at 
hourly  intervals.  In  twenty-two  out  of  thirty-three  series  of  obser- 
vations, the  pulse  remained  unaffected  in  frequency,  whilst  in  the 
remaining  eleven  it  was  quickened,  the  increase  ranging  from  six 
to  twelve  beats  in  the  minute.    Curiously  enough,  even  in  the  same 
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patients^  the  effects  were  variable,  for,  although  the  drug  quickened 
the  pulse  on  some  occasions,  on  others,  it  feiled  to  affect  it.  This 
was  not  a  mere  question  of  dose,  for  an  increase  in  the  dose  did 
not  affect  the  result.  With  a  patient  fully  under  the  influence  of 
the  drug,  we  were  inclined  to  think  that  the  pulse  became  a  little 
smaller  and  softer.  These  observations  show  that  gelsemium 
produces  little  if  any  effect  upon  the  circulation;  a  conclusion 
confirmed  by  observations  on  the  lower  animals. 

Dr.  Burdon  Sanderson  concludes,  from  a  kymographic  experi- 
ment on  a  rabbit,  that  gelsemium  exerts  no  influence  on  the 
blood-pressure. 

Gelsemium  acts  less  powerfully  upon  the  respiratory  centre  in 
man  than  in  the  lower  animals,  or,  perhaps,  to  speak  more  accu- 
rately, we  should  say  that  in  the  human  subject,  other  parts  of  the 
nervous  system  are  affected  before  the  respiratory  tract.  Thus,  in 
man,  the  drug  produces  giddiness,  pain  in  the  head,  loss  of  sight 
diplopia,  and  ptosis,  before  respiration  is  in  any  way  affected. 
The  ptosis  may  be  so  complete  that  the  eyes  cannot  be  opened,  and 
the  sight  may  be  temporarily  almost  destroyed,  yet  the  breathing 
will  not  be  altered  in  character,  or,  at  all  events,  will  become  only 
slightly  more  superficial.  It  may  be  said  that  the  symptoms  we 
have  enumerated  may  have  been  overlooked  in  the  lower  animals. 
I,  of  course,  cannot  answer  for  the  pain  in  the  head  and  giddiness, 
but  I  am  enabled  to  speak  positively  as  to  the  absence  of  ptosis.  I 
frequently  noticed  that  when  an  animal  was  so  fully  under  the  in- 
fluence of  the  drug  as  to  be  on  its  side  in  a  condition  of  absolute 
helplessness,  it  was  still  able  to  open  its  eyes  widely,  apparently 
without  the  slightest  efl'ort. 

In  the  lower  animals,  gelsemium,  as  we  have  seen,  acts  flrst  on 
the  respiratory  centre,  then  on  the  spinal  cord.  In  man,  however, 
the  muscles  of  the  upper  eyelids,  or  more  probably  their  motor 
nerves,  are  considerably  affected  before  either  the  cord  or  respira- 
tory centre.  Moreover,  if  the  cases  of  poisoning  are  correctly 
reported,  we  are  justified  in  concluding  that  in  man  the  drug  acts 
upon  the  spinal  cord,  before  it  involves  the  respiratory  centre,  for 
in  several  instances  it  is  recorded  that  the  patient  has  recovered 
from  a  condition  of  complete  paralysis.  In  my  experiments  on  cats, 
rabbits,  and  dogs,  we  found  that  the  animal  died  from  asphyxia 
before  there  was  any  great  impairment  of  voluntary  power. 

Gelsemium,  as  I  have  already  stated,  has  been  highly  praised  in 
the  treatment  of  cough.  For  practical  purposes  we  recognize  three 
different  kinds  of  cough : — 


536  GELSEMIUM    SEMPERVIRENS. 

1.  Where  the  expectoration  is  free,  but  the  cough  is  not  in  excess 
of  the  expectoration. 

2.  Where  the  power  of  expectorating  is  diminished,  as  in  emphy- 
sema and  fibroid  degeneration  of  the  lung.  In  fibroid  degenera- 
tion, owing  to  the  great  induration  and  thickening  of  the  pleura, 
there  is  little  or  no  expansion,  and  the  air  cannot  be  drawn  into 
the  small  bronchial  tubes  behind  the  mucus,  which  is  consequently 
not  expelled.  In  these  cases,  although  the  expectoration  is  slight, 
the  cough  is  often  troublesome,  and  not  infrequently  very  violent. 

3.  Where  there  is  excessive  excitability  of  the  respiratory  centre, 
and  a  small  secretion  of  mucus  consequently  suffices  to  set  up  vio- 
lent and  frequent  cough. 

The  main  object  of  our  treatment  is,  in  every  case,  to  diminish 
the  secretion  of  the  mucus  in  the  bronchial  tubes.  This  method 
must  be  chiefly  relied  on  in  the  first  and  second  varieties.  In  the 
third,  we  must  have  recourse  to  the  administration  of  sedatives,  and 
ether,  chloroform,  opium,  and  gelsemium  will  be  found  beneficial. 

I  have  carefully  watched  for,  but  have  been  unable  to  detect,  any 
influence  on  the  mental  faculties.  It  has  been  employed  as  a  mild 
narcotic.  Patients,  when  under  the  influence  of  gelsemium,  look  dull 
and  heavy  from  the  drooping  eyelids,  and  often  feel  sleepy,  but 
when  asked  if  they  are  conscious  of  any  mental  depression,  they 
always  answer  decidedly  in  the  negative.  Nor  is  cutaneous  sensi- 
bility affected.  I  have  tested  sensibility  roughly  by  pricking  the 
skin  and  pinching,  and  also  in  two  cases  by  the  use  of  the  com- 
passes, but  was  unable  to  detect  any  loss  of  sensation,  either  in  the 
face  or  forearm,  although  the  patients  to  whom  I  have  more  espe- 
cially referred  had  taken  for  six  consecutive  hours  drachm  doses  of 
the  tincture,  and  were  fully  under  the  influence  of  the  drug.  I  was 
led  to  pay  particular  attention  to  the  action  of  gelsemium  on  the 
gums  from  the  success  which  has  attended  its  administration  in 
neuralgia  of  these  parts.  One  patient,  on  both  occasions  on  which 
I  experimented  on  him,  complained  spontaneously  of  a  numb  pain, 
and  a  little  tenderness  along  the  teeth  and  the  edges  of  the  gums 
of  the  upper  jaw.  I  have  never,  however,  in  any  case  been  enabled 
to  detect,  either,  by  pinching  or  by  the  use  of  sharp  instruments, 
any  loss  of  sensation  in  the  parts. 

Gelsemium,  in  the  doses  in  which  I  have  employed  it,  does  not 
affect  the  temperature.  In  the  flrst  place,  I  made  two  sets  of  ob- 
servations, both  on  the  same  man.  On  each  occasion  he  took 
drachm  doses  of  the  tincture  hourly  for  four  hours,  and  his  symp- 
toms were  marked  and  characteristic.    The  temperature  was  taken 
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on  one  occasion  every  quarter  of  an  hour,  and  on  the  other,  every 
half  hour  or  every  hour,  and  the  observations  lasted  respectively 
five  and  six  hours.  In  one  experiment  it  rose  0'2'*  F.,  and  in  the 
other,  0'4°  F.,  during  the  course  of  the  observation.  It  is  true  in 
the  evening-  the  temperature  fell,  but  this  occurs  naturally,  and  in 
these  cases  was  probably  due  to  the  ordinary  diurnal  variation.  I 
also  tested  the  effect  on  the  temperature  in  a  little  girl  aged  nine, 
who  was  suffering  from  chorea.  On  the  first  day  I  gave  twenty 
minim  doses  of  the  tincture  every  hpur  for  three  hours,  without 
producing  any  constitutional  effects,  and  the  rectal  temperature 
remained  unchanged.  On  the  following  day,  I  gave  for  five  hours 
an  hourly  dose  of  forty,  thirty,  twenty,  and  thirty  minims  respec- 
tively, and  produced  well-marked  constitutional  effects.  The  tem- 
perature was  taken  hourly  in  the  rectum,  and  on  two  occasions 
was  0*4°  F.  lower,  but  after  the  fifth  dose  it  was  the  same  as  be- 
fore the  medicine  was  given. 

In  addition  to  these  observations  on  patients,  I  made  six  tem- 
perature experiments  on  rabbits,  but  the  results  obtained  were 
simply  ml,  I  soon  found — a  fact  with  which  I  was  previously  ac- 
quainted— that  in  these  animals  fright  exerts  a  marked  influence 
on  the  temperature.  The  mere  holding  the  animal's  legs,  or  plac- 
ing it  on  its  side  with  a  view  of  introducing  the  thermometer  into 
the  rectum,  will  rapidly  reduce  the  temperature  by  two  degrees. 
My  conclusions  on  the  point  in  question  have  consequently  been 
drawn  entirely  from  observations  on  patients. 

Strange  to  say,  the  effect  of  an  internal  dose  of  gelsemium  is 
opposite  to  that  occasioned  by  its  application  to  the  eye  itself. 
When  given  by  the  mouth  in  doses  sufficient  to  produce  symptoms, 
the  drug,  in  every  instance  but  one,  caused  contraction  of  the  pupil; 
indeed,  in  the  case  in  which  the  drug  produced  weakness  of  the 
legs,  with  a  strong  double  internal  squint,  the  pupils  were  con- 
tracted to  a  pin's  point.  In  the  exceptional  patient  just  referred  to, 
on  whom  I  made  two  observations,  though  on  each  occasion  I  pro- 
duced great  giddiness,  haziness,  susceptibility  to  light,  and  diplo- 
pia, the  pupils  did  not  contract,  but  manifested  a  very  unsteady 
condition,  varying  greatly  in  size,  in  rapid  alternation  without  any 
apparent  cause.  In  another  patient,  the  pupils  strongly  contracted 
when  exposed  to  light,  but  they  dilated  freely  in  a  darkened  room, 
and  when  they  recontracted  on  exposure  to  light,  they  seemed  in 
an  unstable  condition,  oscillating  a  good  deal.  The  contraction  of 
the  pupil  does  not  cease  on  the  disappearance  of  diplopia  or  dim- 
ness; indeed,  when  the  dimness  passes  away,  the  contraction  of  the 
pupil  may  increase. 
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In  the  cases  of  accidental  poisoning,  it  is  recorded  that  during 
complete  general  paralysis  the  pupils  are  widely  dilated,  whence 
it  might  be  inferred  that  the  condition  of  the  pupil  depends  on  the 
dose — a  moderate  dose  contracting,  a  very  large  one  dilating  the 
pupil.  This  inference  is  possibly  in  part  true,  but  the  dilatation 
may  be  due  likewise  to  the  asphyxia,  consequent  on  large  doses. 
Dr.  O.  Berger  finds,  and  my  observations  confirm  his  statements, 
that  dilatation  of  the  pupils  in  poisoned  animals  occurs  only  when 
asphyxia  from  paralysis  of  respiration  has  set  in,  and  that  artificial 
respiration  at  once  causes  the  pupils  to  contract. 

On  the  other  hand,  the  topical  application  to  the  eye  dilates  the 
pupil.  In  the  first  instance  I  employed  a  tincture  (i  in  10)  of  the 
American  liquid  extract.  These  preparations  dilate  the  pupil 
slightly,  but  they  excite  great  irritation.  Subsequently,  I  employed 
the  alkaloid  prepared  by  Mr.  Gerrard — one  grain  in  twenty  minims 
of  water,  a  solution  which  causes  scarcely  any  smarting.  Mr.  T. 
Fox  and  Mr.  Sydney  Pearse  made  for  me  nineteen  observations. 
A  few  drops  of  the  solution  were  put  into  one  eye,  and  in  each 
case  this  trial  pupil  became  widely  dilated,  the  dilatation  usually 
beginning  in  about  thirty  minutes.  Not  only  does  the  pupil  dilate, 
but  the  muscle  of  accommodation  becomes  paralyzed  and  the  sight 
affected ;  the  vision  again  becomes  nearly  natural  in  twenty*four 
hours,  but  the  pupil  remains  dilated  much  longer — sometimes,  in- 
deed, for  a  week,  or  even  a  fortnight. 

The  fact  that  the  internal  administration  contracts  the  pupil,  led 
me  to  examine  carefully  whether  the  local  application  to  the  eye 
causes  any  primary  contraction ;  and  in  three  instances  I  thought  I 
detected  very  slight  contraction,  lasting  only  a  few  minutes. 

The  local  application  also  dilates  the  pupils  of  rabbits  and  cats. 
The  pupil  of  a  cat  being  extremely  sensitive,  I  thought  that  if  the 
local  application  did  cause  primary  contraction,  I  should  detect  it 
best  in  this  animal.  In  five  observations  the  pupil,  in  each  instance, 
became  decidedly  contracted  before  dilating.  In  one  instance  the 
contraction  began  in  two  minutes,  in  another  it  was  delayed  fifteen 
minutes ;  the  average  time  being  ten  minutes.  Its  average  dura- 
tion was  twenty-four  minutes,  and  it  was  followed  by  wide  dilata- 
tion. 

I  have  said  that  the  local  application  dilates  the  pupils,  but  I 
must  add  that  in  rabbits  absorption  sometimes  takes  place  so  read- 
ily, and  these  animals  are  so  easily  affected  by  the  poison,  that  they 
become  asphyxiated,  and  die  before  the  pupil  has  time  to  dilate. 
The  contrai:ted  pupils  due  to  the  internal  administration  of  the 
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drug,  and  the  dilated  pupils  due  to  its  local  application,  are  both 
associated  with  dimness  of  sight. 

I  have  said  that  the  internal  administration  of  gelsemium  con- 
tracts the  pupil  in  man  and  the  lower  animals,  and  that  dilatation 
occurs  only  on  the  supervention  of  asphyxia,  which  at  once  disap- 
pears in  the  employment  of  artificial  respiration;  showing  that  this 
dilatation  is  due  to  the  asphyxia  and  not  to  the  drug.  It  occurred 
to  me  that  the  internal  administration  would  probably  dilate  the 
pupil,  but  that  a  dose  adequate  to  produce  this  effect  so  quickly 
paralyzes  the  respiratory  centre,  that  the  animal  dies  asphyxiated 
before  the  drug  has  time  to  dilate  the  pupils.  To  ascertain  the 
validity  of  our  conjecture,  I  made  a  rabbit  insensible  with  seven 
grains  of  chloral,  then  inserted  a  canula  into  its  trachea,  and  in- 
jected into  the  subcutaneous  tissues  of  the  axilla  thirty  drops  of  the 
liquid  extract,  and  at  once  commenced  artificial  respiration,  to 
prevent  the  advent  of  any  asphyxia.  In  seventeen  minutes  I 
thought  the  pupils  were  a  little  contracted ;  in  twenty-six  minutes 
well-marked  signs  of  paralysis  set  in,  shown  at  first  by  a  difficulty 
in  keeping  up  the  head;  in  half  an  hour  the  animal  could  not 
raise  its  head  off  the  table,  whilst  it  still  retained  considerable 
power  over  its  trunk  and  extremities.  At  this  point  the  eyes  be- 
came prominent  and  the  pupils  began  to  dilate,  and  in  thirty-four 
minutes  the  animal  tumbled  over  on  its  side,  and  then  I  noticed 
that  the  pupils  were  decidedly  larger  and  the  eyes  more  prominent; 
but  as  at  the  expiration  of  an  hour  the  pupil  had  not  become  widely 
dilated,  I  repeated  the  thirty  minims  of  liquid  extract,  injecting  it 
in  two  places  into  the  subcutaneous  tissue.  Paralysis  rapidly  in- 
creased till  it  was  complete  in  the  anterior  part  of  the  body,  though 
still  the  rabbit  had  considerable  power  over  its  hind  legs;  but  at 
last  these  also  became  almost  completely  paralyzed,  and  the  animal 
lay  on  its  side  in  a  helpless  state.  As  the  paralysis  advanced  the 
pupil  dilated  somewhat,  till  at  last  it  became  above  double  its  ori- 
ginal size,  though  it  never  reached  the  degree  of  dilatation  obser- 
vable in  man  and  cats  after  the  local  application  of  the  alkaloid. 
I  noticed  that  the  animal  retained  the  power  of  closing  its  eyes 
quickly  and  strongly,  even  after  almost  complete  general  paralysis, 
whence  I  conclude  that  the  seventh  or  some  of  its  branches  is  one 
of  the  last  nerves  to  undergo  paralysis.  While  performing  this 
experiment  I  noticed  that  the  anterior  part  of  the  body  was  first 
and  most  severely  paralyzed,  for  after  the  anterior  limbs  were 
almost  helpless  the  animal  retained  a  good  deal  of  power  over  the 
posterior  extremities,  which  likewise  at  last  became  helpless. 
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On  another  occasion  I  repeated  this  experiment,  and  continued 
artificial  respiration  for  two  hours  and  ten  minutes.  During^  this 
time  I  injected  under  the  skin  a  drachm  of  the  liquid  extract  three 
times,  completely  paralyzing  the  rabbit.  At  first  the  pupils  be- 
came slightly  contracted,  but  under  the  full  effect  of  the  drug  they 
were  slightly  dilated.  This  experiment  shows  clearly  that  the  in- 
ternal administration  of  a  large  dose  will  dilate  the  pupil,  though 
not  considerably. 

I  have  said  that  gelsemium  internally  administered,  at  first  con- 
tracts and  then  somewhat  dilates  the  pupils,  and  that  it  dilates  them 
when  locally  applied.  How  does  it  produce  these  effects?  Through 
the  third  nerve,  or  through  its  influence  on  the  sympathetic  ?  I  am 
unable  to  answer  these  questions,  and  I  shall  rather  indicate  the 
difficulties  to  be  contended  with  than  hope  to  explain  them. 

Assuming  that  gelsemium  first  stimulates  and  then  paralyzes  the 
third,  it  would  seem  that  its  action  can  thus  be  readily  explained  ; 
but  a  little  consideration  will  show  that  this  view  is  inadequate. 
Thus  we  find  that  the  internal  administration  contracts  the  pupil — 
due,  we  assume,  to  the  stimulation  of  the  third  nerve ;  but  this  con- 
traction persists  even  when  the  muscular  branches  of  the  third  are 
paralyzed.  It  may  be  said  that  to  paralyze  the  branch  of  the  third 
supplying  the  iris,  a  larger  dose  is  required  than  is  needed  to  para- 
lyze the  branches  supplying  the  recti  and  other  muscles,  and  hence, 
whilst  these  muscles  are  paralyzed  the  pupil  continues  contracted. 
But  this  supposition  is  inadequate  to  explain  why  the  topical  appli- 
cation should  widely  dilate  the  pupil  without  paralyzing  the  mus- 
cles. We  are  forced  to  accept  the  feasible  assumption  that,  topically 
applied,  gelsemium  has  a  stronger  affinity  for  the  termination  of 
the  branches  of  the  third,  supplying  the  iris,  than  for  the  branches 
distributed  to  the  orbital  muscles. 

I  have  tried  gelsemium  with  decided  success  in  several  cases  of 
neuralgia  of  the  dental  nerves  even  when  the  teeth  were  carious. 
Unfortunately,  in  several  cases,  the  necessary  dose  to  relieve  pain 
produced  much  giddiness,  haziness,  and  sometimes  sleepiness,  a 
considerable  drawback  to  the  usefulness  of  the  medicine.  In  some 
instances  ten  minims  three  times  a  day  produced  these  toxic  symp- 
toms. To  a  girl  of  fourteen,  suffering  with  neuralgia  of  the  supra- 
orbital branch  of  the  fifth,  I  gave  ten  minims  of  the  tincture  three 
times  a  day,  and  each  dose  produced  complete  ptosis  of  the  neu- 
ralgic eye,  lasting  an  hour  or  longer. 

I  have  found  tincture  of  gelsemium  in  ten-minim  doses  thrice 
daily  useful  in  some  cases  of  Meniere's  disease.    In  five-drop  doses 
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repeated  every  quarter  of  an  hour,  the  tincture  is  said  to  be  useful 
in  gall-stones,  and  in  one  case  in  my  experience  it  has  repeatedly 
averted  an  attack.  In  fact  the  patient  gets  relief  in  five  minutes 
after  the  first  dose.    The  relief  is  quicker  if  she  walks  about. 

A  tumbler  or  two  of  hot  water  with  a  teaspoon ful  of  carbonate  of  soda  is  said  to 
relieve  the  pain  of  gall-stones. 


GRINDELIA  ROBUSTA. 

This  composite  plant  has  acquired  a  considerable  reputation  in 
America,  where  it  is  used  as  an  antidote  in  poisoning  by  the  rhus 
toxicodendron,  and  as  a  remedy  in  asthma,  and  in  allied  diseases. 
Mr.  Martindale,  of  New  Cavendish  Street,  has  introduced  this 
remedy  into  this  country.  His  preparation  of  the  liquid  extract 
has  proved,  in  many  cases,  so  serviceable  that,  although  my  own 
experience  with  respect  to  it  has  been  slight,  it  is  so  far  favourable 
that,  coupled  with  the  strong  testimony  I  hear  from  medical  friends, 
I  am  induced  to  give  a  brief  account  of  this  plant  in  the  present 
edition. 

This  is  employed  in  two  ways.  Some  give  it  in  three-g^ain  doses 
of  the  extract  thrice  daily  to  prevent  an  asthmatic  attack ;  others 
give  it  to  cut  short  the  attack  in  twenty  to  thirty  minim  doses  of  the 
liquid  extract  every  half  hour,  or  hourly,  beginning  at  the  very  on- 
set of  the  paroxysm. 


THERAPEUTICS  OF  BELLADONNA. 

Certain  animals,  like  pigeons  and  rabbits,  appear  to  be  almost  in- 
susceptible  to  the  influence  of  belladonna.  Dr.  Horatio  Wood  has 
shown  that  the  local  application  of  belladonna  does  not  dilate  the 
pupils  of  pigeons,  which  supplements  Wharton  Jones's  observation 
that  when  administered  internally,  the  drug  has  no  eflect  on  the 
eye.  Stramonium  and  hyoscyamus,  as  well  as  belladonna,  have 
very  little  action  on  pigeons,  and  it  is  indeed  almost  impossible  to 
kill  them  with  these  substances.  Two  grains  of  atropia  adminis- 
tered hypodermically,  are  required  to  kill  a  pigeon ;  and  Calmus 
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found  that  fifteen  grains  are  required  to  kill  a  rabbit.  It  is  said 
that  vegetable  feeders  are  but  little  affected  by  belladonna,  but  that 
it  is  a  powerful  poison  to  flesh-eaters.  Thus  belladonna,  it  is  as- 
serted, has  very  little  eflect  on  horses  and  donkeys. 

The  preparations  of  belladonna  are  in  frequent  use  for  external 
applications;  no  other  applications  are  so  effective  for  the  relief  of 
pleurodynia  and  the  hyper-sensitiveness  of  the  skin  and  irritability 
of  the  muscles  of  the  chest  in  phthisis,  as  the  liniment  or  plaster  of 
belladonna.  The  liniment  is  preferable  to  the  plaster,  being  stronger 
and  cleaner,  and  should  be  rubbed  over  the  tender  and  painful  part 
several  times  daily,  according  to  the  severity  of  the  pain.  Although, 
as  a  rule,  the  liniment  is  preferable,  yet  in  certain  cases  of  pleuro- 
dynia the  constant  application  of  the  plaster  gives  more  relief. 
The  liniment  of  belladonna,  or  the  ointment  of  its  alkaloid,  is 
sometimes  used  in  facial  neuralgia. 

Myalgia,  so  admirably  described  by  Dr.  Inman,  often  yields  to 
belladonna,  although  opium  preparations,  as  the  linimentum  saponis 
cum  opio,  sometimes  succeed  better. 

An  attack  of  lumbago  that  has  perhaps  affected  the  whole  loins, 
often  leaves  behind  it  one  painful  spot,  which  may  distress  the 
patient  only  when  the  body  is  moved  in  one  direction.  This  rem- 
nant of  lumbago  generally  resists  the  usual  methods  of  treatment, 
and  is  perhaps  driven  from  one  spot  only  to  reappear  at  another ; 
but  a  large  belladonna  plaster  will  generally  relieve  or  altogether 
remove  such  pain. 

Belladonna,  employed  either  internally  or  externally,  checks, 
and  even  suppresses  the  secretion  of  the  glands.  This  is  true  of 
the  mammary,  sudoriparous,  and  salivary  glands,  and  possibly  of 
other  glands.  It  is  well  known  that  belladonna  will  arrest  the 
secretion  of  milk,  and  that  it  is  employed  with  great  advantage 
when,  from  any  cause,  a  mother  being  unable  to  suckle  her  child, 
the  breasts  become  swollen,  exquisitely  painful,  and  threaten  to 
inflame  and  suppurate,  unless  the  tension  of  the  ducts  is  relieved. 
If  the  milk  cannot  be  drawn  off  artificially,  the  secretion  must  be 
suppressed  by  means  of  belladonna,  which  should  be  applied  early, 
before  inflammation  has  set  in,  and  then,  in  a  few  hours,  the  swol- 
len, painful  breast  gradually  diminishes,  and  soon  becomes  soft, 
comfortable,  and  painless.  But  if  inflammation  has  set  in,  and  the 
breasts  become  tense,  shiny,  hard,  knotty,  red,  and  acutely  painful, 
the  continuous  application  of  belladonna  for  twenty-four  or  forty- 
eight  hours  will  often  remove  the  inflammation  and  tension,  and 
arrest  impending  abscess.     The  rapid  relief  it  gives  in  these  cases 
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will  greatly  astonish  any  one  unaccustomed  to  its  use;  in  fact,  it  is 
impossible  to  overstate  the  usefulness  of  belladonna.  It  should  be 
employed  in  all  cases,  no  matter  how  far  the  inflammation  has 
advanced,  and  it  will  often  arrest  the  progress  of  an  abscess,  other- 
wise almost  certain  to  maturate.  Even  when  it  fails  to  prevent 
suppuration,  yet  it  will  reduce  inflammation,  subdue  much  of  the 
pain,  and  g'reatly  limit  the  inevitable  abscess. 

The  liniment,  the  extract  mixed  with  an  equal  quantity  of  glycer- 
ine, the  ointment,  or  a  drachm  of  the  tincture  to  an  ounce  of  olive 
oil,  or  two  drachms  of  the  liniment  mixed  with  an  ounce  of  lard, 
should  be  rubbed  especially  over  the  areola  around  the  nipple. 
The  liniment  is  speedily  effectual. 

Frequent  fomentation  with  very  hot  water,  unless  cooler  water 
should  be  found  more  agreeable  and  soothing,  is  an  excellent 
adjunct,  but  the  nurse  must  be  cautioned  to  wipe  the  skin  per- 
fectly dry,  or  the  friction  with  the  liniment  will  perhaps  produce  a 
sore. 

Belladonna  will  arrest  not  only  the  secretion  of  milk,  but  the 
secretion  of  perspiration.  A  man  forty-flve  years  old  had  been 
troubled  for  many  months  with  profuse  sweating  of  the  right  side 
of  the  face  and  neck,  which  used  to  break  out  on  the  slightest  exer- 
tion, or  when  near  a  Are,  or  if  excited,  so  that  the  perspiration  ran 
down  his  face  and  neck  in  streams,  soaking  his  collar  and  the  band 
of  his  shirt.  His  face  was  neither  red  nor  injected,  but  the  sweat 
produced  an  abundant  crop  of  miliary  vesicles  strictly  limited  to 
one-half  the  face.  The  liniment  of  belladonna,  applied  two  or 
three  times  a  day,  considerably  abated  this  excessive  sweating, 
and  reduced  it  to  little  more  than  the  natural  amount. 

The  eflect  of  belladonna  in  this  instance  led  me  to  test  its  influ- 
ence over  other  kinds  of  sweating*.  If  used  twice  or  thrice  a  day, 
the  liniment  will  completely  check  the  sweating  that  soaks  the 
pillows  and  bedews  the  heads  and  faces  of  young  children  who 
have  been  sleeping.  After  a  few  days  the  application  may  be  dis- 
continued, and  there  will  be  no  return  of  the  perspiration.  Again, 
many  healthy  adults  are  troubled  all  their  lives  with  profuse  sweat- 
ing of  the  hands  or  feet,  sometimes  so  copious  as  to  run  off  in 
drops,  and  especially  noticeable  at  the  tips  of  the  Angers,  and  the 
ball  of  the  thumb.  Belladonna  liniment  rubbed  into  the  hands 
three  or  four  times  a  day,  will  often  gradually  diminish  and  some- 
times completely  arrest  this  annoying  affection,  although,  no  doubt, 
there  are  cases  in  which  the  treatment  fails.  The  sweating-  may, 
at  least,  be  arrested  for  a  considerable  time,  and  sometimes  the 
good  effects  are  permanent. 
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Since  the  first  publication  of  the  foregoing  remarks,  I  have  made 
many  fresh  observations  confirming  the  efficacy  of  belladonna  to 
check  sweating.  Thus,  a  patient,  who  all  her  life  had  suffered 
from  profuse  sweating  of  the  left  side  of  the  body,  completely 
checked  the  sweating  by  rubbing  belladonna  ointment  into  the 
face  twice  or  three  times  a  day.  Again,  in  cases  of  local  sweat- 
ing of  the  loins,  over  a  surface  a  little  larger  than  the  hand,  the 
perspiration  exciting  a  copious  eruption  of  eczema,  belladonna 
checked  the  perspiration,  and  likewise  cured  the  eczema. 

Many  experiments  of  the  following  kind  were  instituted.  On 
several  occasions  a  patient,  after  undergoing  a  sweating  in  the  hot- 
air  bath,  was  rubbed  on  one  side  of  the  face  for  a  quarter  of  an 
hour  three  times  a  day  for  two  or  three  days  with  belladonna  oint- 
ment. The  bath  of  the  same  temperature  and  duration  was  then 
repeated,  when  it  was  observed  that  the  sweating,  both  during 
the  process  and  after,  was  very  greatly  lessened ;  also  the  effect 
was  general,  although  the  ointment  was  applied  only  to  one  side 
of  the  face.  In  some  cases  the  ointment  was  rubbed  into  the  chest, 
but  the  effects  were  much  less  marked  than  when  applied  to  the 
face,  possibly  because  less  ointment  was  absorbed. 

As  the  local  application  checked  sweating  over  the  whole  body, 
it  was  supposed  that  it  acted  by  absorption,  and  this  led  to  the 
internal  administration  of  belladonna.  The  repressive  effect,  how- 
ever, was  apparently  decidedly  less  than  when  locally  applied, 
possibly  because  the  amount  of  the  drug  swallowed  was  less  than 
that  absorbed  by  the  skin.  Still,  no  doubt  the  internal  administra- 
tion of  belladonna  does  effectually  control  sweating,  particularly  in 
the  case  of  weakly  children  perspiring  profusely  after  exertion,  and 
whilst  sleeping.  In  the  cunous  case  of  a  middle-aged  man,  who,  after 
much  mental  worry,  suffered  from  excessive  sweating  of  both  cheeks 
while  eating — the  tendency  being  promoted  by  hot  meat,  or  vine- 
gar— the  sweating  ceasing  immediately  after  the  meal,  ten  drops  of 
tincture  of  belladonna,  thrice  daily,  checked  the  sweating  com- 
pletely. This  man  passed,  at  times,  a  profuse  quantity  of  pale 
urine. 

Employed  hypodermically,  atropia  promptly  checks  sweating. 
After  repeated  experiments,  I  find  that  in  profuse  sweating  pro- 
duced by  the  hot  chamber  of  the  Turkish  bath,  one  one-hundredth 
or  one  two-hundredths  of  a  grain  of  atropia  will,  in  a  few  seconds, 
completely  dry  the  skin,  and  maintain  it  dry,  notwithstanding  the 
continuance  of  the  bath.  These  experiments  led  me  to  employ 
belladonna  hypodermically  in  the  sweating  of  phthisis,  and  other 
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exhausting  diseases,  and  I  found  that  one  one-hundredth,  or  even 
one  two-hundredths  of  a  grain  would  generally  arrest  the  sweating 
sometimes  for  more  than  one  night ;  and  that  in  phthisis  it  made 
the  patient  sleep  better,  and  quieted  the  cough.  Dr.  Murrell  made, 
at  my  request,  sixty  experiments  on  phthisical  patients,  and  he 
finds  that  the  drug,  equally  successful  with  men  and  women  in 
febrile  and  non-febrile  cases,  in  the  prostrate  and  comparatively 
strong,  fails  in  about  from  8  to  lO  per  cent.  Sometimes  its  effects 
are  delayed :  thus,  if  administered  at  bed-time,  it  may  not  check 
sweating  till  the  following  night;  or  its  beneficial  influence  may 
extend  over  several  nights,  then  gradually  wear  off,  so  that  each 
night  the  perspiration  returns  a  little  earlier.  In  a  few  cases  it 
permanently  checks  the  sweating.  This  treatment  unfortunately 
produces  disagreeable  dryness  of  the  throat;  but,  as  many  phthisi- 
cal patients  suffer  in  this  way,  the  slightest  increase  of  the  dryness 
due  to  the  atropia  is  scarcely  noticeable. 

Dr.  Fothergill  has  given  atropia  in  the  sweating  of  phthisis  with 
marked  success.  By  checking  the  sweating,  the  strength  of  the 
patient  is  economized,  by  preventing,  he  suggests,  the  loss  of  the 
large  quantities  of  salts  which  escape  with  the  sweat.  He  gives 
one-seventieth  to  one-fiftieth  of  a  grain  of  this  drug  in  a  pill  at  bed- 
time; but,  owing  to  idiosyncrasy,  this  dose  must  sometimes  be 
increased  even  to  one-twentieth  of  a  grain.  Thus  administered,  he 
says,  the  atropia  does  not  dry  the  throat,  nor  affect  the  brain,  nor 
produce  any  undesirable  symptoms. 

Belladonna  checks  the  secretion  of  the  abundant  foul-smelling 
sweat  from  the  feet.  In  making  the  liniment  eau  de  Cologne  may 
be  used  instead  of  simple  spirit.  We  meet  with  cases  where  the 
soles  of  the  feet  are  very  tender,  and  the  skin  peels  off  in  large 
flakes,  leaving  the  dermis  very  red.  This  condition  is  accompanied 
by  much  sweating  of  the  feet,  and  is  probably  produced  by  the 
sweating.  It  is  apt  to  persist  for  years,  but  may,  in  some  cases, 
be  cured  in  ten  days  or  a  fortnight  by  the  local  application  of  bel- 
ladonna night  and  morning. 

In  checking  sweating  about  the  head  and  face,  too  much  liniment 
should  not  be  applied  at  one  time,  or  becoming  absorbed,  it  will 
dilate  the  pupil  and  obscure  the  sight. 

In  the  cases  just  described,  it  was  experimentally  proved  that  the 
effects  are  due  to  the  belladonna  and  not  the  spirit. 

Belladonna  checks  salivary  secretion,  and  induces  dr3mess  of  the 
mouth  and  throat. 

The  salivary  glands  are  supplied  by  nerves  derived  from  the  seventh.    That  part 
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proceeding  to  the  rabmajullary  gland,  runs  incorporate  with  the  chorda  t3rmpani 
nerve.— Through  this  nerve,  the  submaxillary  gland  is  stimulated  to  secretion. 
Thus,  if  an  acid  is  placed  on  the  tongue,  the  secretion  from  this  gland  becomes 
abundant ;  but  if  the  chorda  tympani  nerve  is  divided,  acids  applied  to  the  tongue 
or  mucous  membrane  of  the  mouth,  fail  to  produce  this  secretion.  If  the  distal 
end  is  electrically  stimulated,  we  produce  the  same  effects  as  the  application  of  an 
acid  to  the  mouth ;  thus,  the  arteries  leading  to  the  submaxiUaxy  gland  enlax^ge, 
and  the  blood  passes  so  quickly  through  the  gland  that  its  veins  pulsate  and  be- 
come filled  with  arterial  blood,  whilst  an  abundant  secretion  pours  forth  from  the 
gland.  If  atropia  is  given  to  the  animal,  neither  acids  to  the  mouth,  nor  stimnla- 
lation  of  the  chorda  tympani,  will  excite  submaxillary  secretion.  How  is  this 
arrest  produced  ?  Does  the  belladonna  prevent  the  flow  of  a  sufficient  supply  of 
blood  to  the  gland  and  so  arrest  secretion  ?  This  view,  formerly  accepted,  is  now 
held  to  be  erroneous,  for  though  atropia  will  diminish  the  blood-supply,  still,  if  the 
chorda  tympani  nerve  is  stimulated,  the  vessels  dilate,  and  abundant  blood  is  sent 
to  the  gland  without  augmenting  the  secretion ;  hence  the  action  of  atropia  is  not 
due  to  its  paralyzing  effect  on  the  vaso-dilator  fibres  of  the  chorda  tympani ;  and 
it  is  inferred  that  this  nerve  also  contains  fibres  distributed  to  the  cells  of  the 
land — in  fact,  secretory  fibres,  and  that  belladonna  paralyzes  these  fibres  of  the 
chorda  tjrmpani.  I  would  point  out  that  atropia  may  possibly  act  directly  on  the 
gland  cells,  this  hypothesis  explaining  the  foregoing  facts  as  satisfactorily  as  does 
the  assumption  of  the  existence  of  secretory  fibres. 

Experiments  indicate  the  existence  of  sweat  centres.  Luchsinger  believes  that 
these  centres  are  situated  in  the  lumbar  and  the  lower  part  of  the  dorsal  region 
of  the  spinal  cord.  Nawrocki  believes  that  the  medulla  contains  a  sweat  centre. 
It  has  been  demonstrated  by  Luchsinger  and  Ostrumoff  that  the  sweat  fibres  run 
with  the  vaso-motor  fibres.  Luchsinger  and  Nawrocki  show  that  pilocarpine  and 
atropia  affect  the  sweat  by  their  action  on  the  periphery  of  the  sweat  apparatus, 
and  perhaps  in  the  centre  as  well.  Dr.  Ott  and  Mr.  W.  Field  also  show  that 
muscarin  also  excites  sweating  by  its  action  on  the  peripheral  sweat  apparatus. 
Belladonna,  as  we  have  seen,  affects  the  salivary  secretion  by  its  action  on  the 
peripheral  part  of  the  secretory  nerves,  and  now  it  is  proved  that  belladonna,  pilo- 
carpine, and  muscarin  act  on  the  same  part  of  the  sweat  nerves. 

These  secretory  nerve-fibres  are  supposed  to  prove,  or,  at  all 
events,  to  tend  to  support  the  notion  of  the  existence  of  trophic 
nerves — nerves  endowed  with  the  power  to  increase  nutrition. 
Now  I  venture  to  suggest  some  considerations  tending  to  show  that 
the  existence  of  fibres  having  the  power  to  excite  secretion,  does 
not  necessarily  imply  the  existence  of  nerve  indued  with  the  func- 
tion of  promoting  nutrition. 

Amongst  its  other  inherent  properties,  protoplasm  is  endowed  with  the  power  of 
assimilating  nutritive  matter  and  converting  it  into  protoplasm.  During  the  evo- 
lution of  living  beings,  it  has  come  to  pass  that  in  the  higher  animals,  special 
portions  of  the  protoplasm  have  been  set  apart  for  the  manifestation  of  some  only 
of  the  fundamental  properties  of  protoplasm,  as  irritability,  secretion,  respiration, 
or  reproduction,  to  the  exclusion  or,  at  least,  to  the  complete  subordination  of 
other  properties  (Foster's  Physiology).  But  whilst  granting  this,  yet  each  differ- 
entiated portion  of  protoplasm  retains  its  property  of  assimilating  nutritive  matter 


BELLADONNA.  547 

As  the  differentiated  organs  lie  at  a  distance  from  the  part  where  the  needful 
stimulus  to  exciting  their  function  is  situated,  the  nerves  were  evolved  to  convey 
this  stimulus,  their  function  being  to  arouse  the  various  organs  into  activity,  and 
to  convert  the  potential  force  stored  up  by  nutrition  into  kinetic  force ;  in  other 
words,  to  develop  their  differentiated  properties. 

By  way  of  illustration,  an  impression  on  a  part  of  the  skin,  say  the  leg  of  a  frog, 
is  conducted  to  the  cord  and  is  reflected  thence  to  the  muscles,  producing  muscu- 
lar contraction ;  this  contraction  being  accompanied  by  the  destruction  of  a  cer 
tain  amount  of  the  tissues  of  the  contracting  muscle.  So  it  is  with  the  salivary 
secretion ;  a  stimulus  to  the  mucous  membrane  of  the  mouth  conducted  to  the 
central  nervous  system,  is  reflected  to  the  salivaxy  glands  and  stimulates  secretion, 
which,  like  muscular  contraction,  involves  loss  of  structure  in  the  secreting  gland ; 
in  each  case,  therefore,  the  nerves  merely  excite  functional  activity,  with  destruc- 
tion of  material  in  the  exercised  protoplasm.  It  is  assumed  that  the  nervous 
energy  conducted  along  the  chorda  tympani  nerve,  excites  the  growth  of  the  gland 
elements.  I  doubt  the  validity  of  this  assumption.  It  seems  to  me  that  the 
nervous  energy,  as  I  have  said,  simply  rouses  the  gland  into  activity,  that  it 
causes  the  gland  elements  to  retrograde  and  produce  their  secretion,  this  destruc- 
tion being  followed  by  increased  growth.  The  same  order  of  events  occurs  in  the 
case  of  a  motor  nerve  and  muscle,  the  nerve  excites  the  muscle  to  contract,  and 
this  involves  destruction  of  part  of  its  structure,  this  destruction  immediately  in- 
duces an  increase  in  nutrition  whereby  the  loss  is  restored ;  hence  I  submit  it  is 
as  valid  to  assert  that  the  motor  nerves  are  the  trophic  nerves  of  the  muscles,  as 
that  the  chorda  tympani  is  the  trophic  nerve  of  the  submaxillary  gland.  In  both 
the  nerves  excite  function  with  loss  of  structure,  to  be  followed  by  increased  nutri- 
tion. Both  nerves  secondarily  do  induce  increased  nutrition,  yet  cannot  be  de- 
signated trophic  nerves. 

Dr.  Cook  has  recently  reported  cases  of  salivation  from  mercury 
and  scurvy,  cured  by  the  hypodermic  injection  of  atropia. 

Recollecting  that  in  acne  there  is  over-abundant  secretion  from 
the  sebaceous  follicle,  I  was  induced  to  use  belladonna  with  the 
hope  of  checking'  it,  and  indeed  this  treatment  seemed  to  be  of 
some  slight  service. 

While  speaking  of  milk  abscesses  it  was  stated  that,  apart  from 
its  milk-arresting  power,  belladonna  will  in  some  measure  subdue 
inflammation  and  its  accompanying  pain.  Belladonna,  too,  is 
effectual  in  other  forms  of  inflammation  which  threaten  to  end  in 
abscess.  Mr.  Christopher  Heath  has  shown  that  belladonna  will 
prevent  the  formation  of  abscesses  in  the  neck  and  elsewhere,  and 
after  the  onset  of  suppuration  will  check  pain  and  inflammation. 
The  belladonna  treatment  of  boils  and  carbuncles  often  succeeds. 
(See  Sulphides  and  Poultices.) 

Belladonna  preparations  are  of  further  use  as  local  applications. 
Thus,  the  extract  smeared  over  the  painful  cracks  in  the  mucous 
membrane  is  employed  to  relieve  the  pain  of  Assure  of  the  anus.^ 

*  M.  Maisonneuve  employs  forcible  distension  of  the  rectum,  in  these  cases, 
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The  extract  in  conjunction  with  tannin,  in  the  proportion  of  one 
or  two  grains  of  extract  to  six  or  eig-ht  of  tannin,  is  recommended 
by  Trousseau  in  leucorrhoea  with  ulceration  of  the  os  uteri,  and  in 
neuralgia  of  the  uterus.  The  belladonna  arrests  the  too  abundant 
secretion  from  the  mucous  glands,  while  its  action  in  this  respect  is 
assisted  by  the  tannin.  In  both  affections  belladonna  is  service- 
able in  relieving  pain.  The  mixture  of  belladonna  and  tannin  may 
be  wrapped  in  cotton-wool,  or  made  into  a  bolus  with  cocoa-nut 
fat,  and  placed  in  contact  with  the  painful  and  over-secreting  os. 
Some  obstinate  forms  of  leucorrhoea  yield  completely  to  this  treat- 
ment. 

When  the  disease  depends  on  too  free  a  secretion  of  the  mucous 
glands  about  the  os  uteri,  and  when  this  condition  is  associated 
with  much  pain,  the  following  injection  yields  good  results: — 
bicarbonate  of  soda,  a  drachm;  tr.  of  belladonna,  two  ounces; 
water,  a  pint.  The  syringe  should  be  introduced  as  far  as  pos- 
sible, while  the  patient  lies  on  her  back,  with  her  buttocks  raised 
by  a  pillow,  while  one  or  two  syringefuls,  used  cold,  should  be 
injected  into  the  vagina,  and  made  to  reach  the  mouth  of  the 
uterus.  The  position  should  be  maintained  for  a  few  minutes,  so 
as  to  allow  the  wash  to  remain  in  contact  with  the  os  uteri. 

Dr.  Anstie  has  recently  recommended  atropia  in  hypodermic  in- 
jection, to  relieve  local  pain  and  spasm.  He  vouches  for  its  great 
efficacy. — "  It  should  be  employed,"  he  says,  "  in  the  form  of  solu- 
tion of  the  sulphate,  four  minims  containing  one-sixtieth  part  of  a 
grain ;  two  minims  will  be  the  proper  commencing  dose  in  adults, 
unless  the  pain  to  be  relieved  be  very  severe.  It  should  be 
cautiously  increased  to  one-sixtieth  or  one-fiftieth  part  of  a  grain — 
more  can  seldom  be  needed."  He  further  states,  "  it  is  somewhat 
less  frequently  tolerated  than  morphia,  but  persons  quite  unable  to 
bear  morphia  will  often  bear  atropine,  and  vice  versa,"  He  agrees 
with  Hunter  that  when  this  drug  does  succeed,  its  effects  are  more 
permanent  than  those  produced  by  the  hypodermic  injection  of 
morphia.  Dr.  Anstie  has  satisfactorily  employed  atropia  hypo- 
dermically,  in  one  case  of  asthma,  and  in  two  cases  of  glaucoma. 
The  same  treatment  is  sometimes  useful  in  neuralgia  and  sciatica, 
although  the  pain  of  these  affections  is  generally  more  easily  sub- 
dued by  morphia. 

Dropped  into  the  eye,  applied  to  the  surrounding  skin,  or  intro- 
duced into  the  stomach,  preparations  of  belladonna  very  speedily 

with  considerable  success ;    by  forcing  two  or  more  fingers  up  the  rectum  he  over- 
comes the  spasm  and  gives  permanent  relief. 
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produce  extreme  dilation  of  the  pupil.  This  dilation  is  one  of  the 
most  characteristic  symptoms  of  belladonna.  In  iritis,  and  some 
other  eye-diseases,  solutions  of  atropia  are  used  to  produce  dila- 
tation of  the  pupil,  and  to  prepare  the  eye  for  ophthalmoscopic 
examination.  In  conjunctivitis,  and  other  inflammations  of  the  eye, 
belladonna  is  employed  both  locally  and  internally. 

The  local  application  of  the  liniment,  or  ointment  of  belladonna 
will  often  relieve,  and  sometimes  even  cure,  neuralgia.  Its  efficacy 
is  most  manifest  on  the  fifth  nerve,  as  in  neuralgia  of  the  brow,  or 
under  the  eye,  accompanied  by  severe  pains  in  the  eye-ball,  and 
intolerance  of  light.    Sciatica  even  will  sometimes  succumb  to  it. 

A  full  dose  of  belladonna  produces  great  dryness  of  the  tongue 
and  roof  of  the  mouth,  extending  down  the  pharynx  and  larynx, 
inducing,  consequently,  some  difficulty  in  swallowing,  together  with 
hoarseness,  and  even  dry  cough  ;  a  large  dose  will  sometimes  in- 
duce dryness  of  the  Schneiderian  membrane,  and  dryness  and 
much  injection  of  the  conjunctiva. 

"  After  about  two  hours,"  says  Dr.  J.  Harley,  "  the  dryness  of 
the  mouth  gives  way,  to  be  replaced  by  a  viscid,  sticky,  acid, 
and  foul-smelling  secretion,  and  the  mucous  membrane  becomes 
clammy,  and  the  tongue  is  covered  with  a  white  fur."  Harley  pro- 
duced ophthalmia  in  a  dog  by  belladonna.  Several  of  these  symp- 
toms indicate  the  influence  of  belladonna  in  arresting  secretion. 

In  several  instances  Harley  has  known  belladonna  to  cleanse 
and  moisten  the  tongue  of  typhus  fever  patients.  Belladonna  is 
employed  in  several  inflammatory  diseases  of  the  throat,  and  its 
good  effects  are  most  apparent  when  the  throat  and  tonsils  are 
acutely  inflamed  and  swollen.  It  may  be  given  in  combination 
with  aconite,  and  the  influence  of  aconite  on  this  form  of  inflamed 
throat,  provided  the  pulse  is  full,  and  the  skin  hot  and  dry,  is 
greater  than  that  of  belladonna. 

The  influence  of  belladonna  on  digestion  is  not  known. 

In  some  painful  affections  of  the  stomach,  the  tincture  may  afford 
relief — a  vague  statement,  but  as  exact  as  our  present  knowledge 
of  the  drug  will  permit.  I  have  heard  it  praised  in  ''gout  of  the 
stomach."  Twenty  or  thirty  minims  of  the  tincture,  administered 
every  three  or  four  hours,  has  arrested  obstinate  forms  of  the 
vomiting  of  pregnancy. 

It  is  not  yet  ascertained  in  what  way  belladonna  affects  the  in- 
testines; but,  bearing  in  mind  its  influence  on  the  lining  membrane 
of  the  mouth,  it  may  be  conjectured  that  belladonna  lessens  the 
secretion  of  the  intestinal  canal.    It  has  been  asserted  that  bella- 
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donna  increases  the  peristaltic  movement  of  this  canal.  It  has 
been  experimentally  proved  that  it  paralyzes  the  terminations  of 
the  inhibitory  fibres  ot  the  splanchnics  distributed  to  the  intestines. 
Thus,  stimulation  of  the  splanchnics  will  stop  intestinal  movement, 
but  small  doses  of  atropia  will  prevent  this  arrest. 

Trousseau  recommended  belladonna  in  obstinate  constipation, 
and  no  doubt,  in  many  instances,  it  succeeds  admirably.  He  ad- 
vised doses  of  from  one-sixth  to  one-fourth  of  a  grain  of  the  extract 
to  be  taken  once  a  day,  either  night  or  morning,  gradually  increas- 
ing the  dose  and  diminishing  or  discontinuing  the  medicine  when 
the  constipation  is  removed.  Dr.  Nunneley  finds  this  treatment 
useful  in  all  forms  of  constipation,  especially  when  co-existing  with 
dyspepsia,  characterized  by  a  thinly  furred  tongue,  with  prominent 
red  papillae  at  the  tip,  epigastric  tenderness,  pain  after  food,  and 
often  more  or  less  headache.  It  ensures  a  natural  evacuation 
daily.  It  must  be  continued  a  fortnight  or  three  weeks.  Mr. 
Foster,  of  Huntingdon,  tells  me  that  a  small  dose  of  belladonna 
prevents  the  constipating  effects  of  iron.  In  some  of  the  severest 
cases  of  constipation  where  powerful  purgatives  had  failed,  a  sup- 
pository of  one  or  two  grains  of  the  extract  has  opened  the  bowels. 

Belladonna  often  relieves  colic  of  the  intestines,  and  is  especially 
serviceable  in  colic  of  children. 

That  the  active  principle  of  belladonna  is  readily  absorbed  into 
the  blood  is  proved  by  the  symptoms.  After  a  considerable  dose 
of  belladonna,  the  face  becomes  much  flushed ;  the  eye  bright,  dry, 
and  injected ;  the  pupil  dilated ;  the  sight  dim  and  hazy ;  while 
the  power  of  accommodation  in  the  eye,  for  instance,  is  lost.  The 
mind  and  senses  are  peculiarly  affected.  The  ideas,  at  first  rapid 
and  connected,  become  incoherent  and  extravagant,  and  there  is 
often  decided  delirium,  with  pleasing  illusions.  Sometimes  the 
patient  is  seized  with  restlessness,  keeps  continually  moving,  and 
cannot  be  quieted.  A  kind  of  somnambulism  is  occasionally  ob- 
served; cases  are  recorded  where,  under  the  influence  of  bel- 
ladonna, the  patient  for  a  long  time  performs  the  movements 
customary  to  his  occupation,  and  it  is  narrated  of  a  tailor,  that 
he  sat  for  hours  moving  his  hands  and  arms  as  if  sewing,  and  his 
lips  as  if  talking. 

The  delirium  may  be  furious  and  dangerous,  requiring  restraint; 
nay,  it  is  recorded  of  a  man  poisoned  by  this  drug,  that  so  violent 
did  he  become,  that  he  was  ordered  to  be  confined  in  a  mad-house. 
Sometimes  a  very  small  dose  will  induce  mental  disturbance,  and 
so  great  is  the  susceptibility  of  some  people,  that  even  when 
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applied  to  the  skin  in  the  form  of  plaster  or  ointment,  belladonna 
induces  marked  cerebral  disorder. 

Belladonna  weakens  the  muscular  power,  renders  the  gait  un- 
steady and  staggering,  so  that  a  patient,  having  lost  control  over 
his  movements,  may  run  against  objects  he  sees,  yet  desires  to 
avoid. 

This  loss  of  power  is  not  due  to  the  action  on  the  muscles,  but  is 
commonly  attributed  to  the  action  of  atropia  on  the  motor  nerves; 
for  it  is  said  atropia  paralyzes  both  the  terminations  and  the  trunks 
of  motor  nerves. 

I  have  made  some  careful  observations  on  this  matter  with  Mr.  Murrell,  which 
lead  us  to  conclude  that  atropia  paralyzes  much  more  through  its  depressing 
action  on  the  spinal  cord,  than  on  the  motor  nerves.  It  is  well  known  that 
considerable  difference  of  opinion  prevails  on  this  point,  some  experimenters  at- 
tributing the  paralysis  to  the  action  of  the  poison  on  the  motor  nerves,  and  others 
to  its  action  on  the  cord.  Fraser,  in  his  article  "on  the  Connection  between 
Chemical  Constitution,  and  Physiological  Action,"  Part  ii.,  says,  atropia  produces 
paralysis  chiefly  by  affecting  the  motor  centres  and  sensory  nerves,  and  our  obser- 
vations confirm  this  conclusion  in  respect  of  the  motor  centres  (spinal  cord). 

Thus,  in  the  experiments  we  have  recorded  in  this  paper,  after  tying  the  abdo- 
minal aorta,  or  the  femoral  artery  and  vein,  and  then  poisoning  the  animal,  we 
found  that  paralysis  set  in  as  early,  progressed  as  quickly,  and  became  as  complete 
in  the  ligatured,  as  in  the  unligatured,  and  consequently  poisoned,  limb. 

It  occurred  to  us  that,  perhaps,  our  experiments  were  made  at  a  different  time 
of  the  year  to  those  performed  by  other  observers,  and  that  this  might  account  for 
the  difference  in  our  results.  Our  first  observations  were  made  in  May,  June,  and 
July,  but  with  the  view  of  solving  the  point,  we  repeated  many  of  them  during  the 
month  of  November.  We  tied  the  femoral  artery  and  vein  of  the  right  leg  of  two 
frogs,  and  then  poisoned  them  by  injecting  sulphate  of  atropia  under  the  skin  of 
the  left  axilla.  To  one  frog  we  gave  a  dose  too  small  to  produce  complete 
paralysis ;  to  the  other  a  much  larger  dose,  namely  half  a  grain,  which  in  two 
minutes  caused  complete  paralysis.  In  the  frog  to  which  the  small  dose  had  been 
administered,  both  posterior  limbs  were  almost  completely  paralyzed,  but  the 
ligatured  limb  was  a  little  the  stronger  after  the  poisoning.  In  the  frog  with  the 
large  dose,  both  hind  limbs  were  absolutely  paralyzed  in  two  minutes.  We  feel 
bound,  therefore,  to  conclude  that  sulphate  of  atropia  paralyzes,  in  great  part,  by 
its  action  on  the  spinal  cord. 

Does  atropia  exert  its  action  directly  on  the  cord,  or  only  indirectly  through  its 
influence  on  the  heart  and  circulation  ?  Is  it  a  spinal  depressant,  or  are  the  phe- 
nomena we  have  witnessed  simply  due  to  its  action  as  a  cardiac  poison  ? 

Atropia  powerfully  depresses  the  heart  of  frogs,  slowing,  or  even  completely 
arresting,  its  action.  Even  in  cases  in  which  the  number  of  pulsations  is  reduced 
by  only  one-half,  the  heart  does  very  little  work ;  for,  on  examination,  it  is  found 
that,  during  diastole,  it  becomes  but  slightly  distended  with  blood,  so  that  the 
circulation  must,  in  reality,  be  almost  at  a  standstill.  That  such  is  the  case  is  also 
shown  by  a  microscopic  examination  of  the  web  of  the  foot,  when  the  blood  is  seen 
to  be  either  stationery,  or  to  be  moving  very  slowly  in  a  few  only  of  the  larger 
vessels.  It  occurred  to  us  that  this  effect  on  the  heart  and  circulation  might  cause 
the  paralysis  of  the  spinal  cord* 
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Vulpian  found  that  ligature  of  the  aorta  just  ahove  the  heart,  in  a  few  hours 
suspended  the  excitability  of  the  cord,  and  soon  after  impaired  the  conductivity  of 
the  motor  nerves.  Paralysis  from  atropia  poisoning,  however,  comes  on  very 
much  more  quickly  than  this,  a  circumstance  which,  at  first  sight,  appeared  at 
once  to  solve  the  question,  and  to  show  that  atropia  exerts  a  specific  or  primary 
action  on  the  cord.  But  it  occurred  to  us,  however,  that  it  was  not  improbable 
that  in  summer,  when  nutrient  changes  in  frogs  are  performed  much  more  rapidly 
than  in  winter,  the  functional  activity  of  the  cord  might  be  sooner  afiected  by 
arrest  of  the  circulation.  I,  therefore,  determined  to  repeat  Vulpian's  experiment 
in  a  modified  form.  We  tested  the  condition  of  reflex  action  and  voluntary  move- 
ment in  eight  frogs,  in  which  the  circulation  had  been  arrested  by  mechanical 
means.  In  two  of  these  cases  the  heart  was  cut  or  torn  out  from  the  chest,  and 
in  the  remaining  six  the  aortae  were  securely  ligatured  just  above  their  origin  from 
the  bulb.  The  latter  operation  was  performed  as  follows: — The  animal  was 
pithed  by  cutting  across  the  medulla,  and  pushing  a  spigot  of  wood  through  the 
foramen  magnum  into  the  cranial  cavity.  When  the  effects  of  the  shock  had 
completely  passed  off,  we  pinned  the  (brainless)  animal  down  on  its  back,  and 
opened  the  thorax  by  elevating  the  lower  end  of  the  sternum,  and  cutting  through 
the  adjacent  soft  tissues.  The  heart  was  then  seen  to  be  beating,  and  the  pericar- 
dium having  been  opened,  no  difficulty  was  experienced  in  slipping  a  ligature  under 
the  aorta  close  to  the  bulb,  and  tying  them  simultaneously.  Finally,  the  sternum 
was  replaced,  and  the  edges  of  the  incision  were  brought  together  with  a  few 
sutures.  The  operation  was  usually  performed  in  a  very  few  minutes,  and  in  most 
cases  not  a  single  drop  of  blood  was  lost.  The  experiment  of  arresting  the  circu> 
lation  by  removing  the  heart,  was  even  simpler.  The  brain  having  been  destroyed 
as  before,  the  thorax  was  opened  by  one  cut  of  the  scissors,  and  the  heart  was 
seized  with  the  forceps  and  at  once  removed.  We  may  mention  that  the  success 
of  the  operation  was  confirmed  by  a  post-mortem  examination,  although  such  a 
step  may  hardly  appear  to  have  been  necessary. 

As  the  result  of  these  experiments,  I  found  that,  on  an  average,  the  impairment 
of  reflex  action  commenced  in  13  minutes,  and  that  the  paralysis  was  complete  in 
37  minutes.  It  will  be  seen  that  our  results  differ  considerably  from  those  of 
Vulpian,  a  discrepancy  which  we  then  thought  might  possibly  have  been  due  to 
the  season,  and  the  condition  of  functional  activity  of  the  frogs,  although  our 
subsequent  experiments  have  shown  that  such  is  not  the  case.  As  our  experiments 
on  circulation  were  made  at  the  same  time,  and  under  identically  the  same  condi. 
lions,  as  our  observations  on  atropia,  they  are  obviously  the  best  fitted  for  purposes 
of  comparison. 

By  reference  to  the  table  giving  the  results  of  poisoning  by  atropia  in  frogs,  in 
which  the  lower  limbs  had  been  protected  by  ligature  of  the  abdominal  aorta,  it 
will  be  seen  that  in  four  of  these  cases  loss  of  reflex  action  was  complete,  on  an 
average,  in  38  minutes.  These  results  accord  in  the  most  striking  manner  with 
those  already  described  as  resulting  from  the  mechanical  arrest  of  circulation,  and 
they  might  be  considered  to  afford  a  strong  proof  that  the  cardiac  action  of  atropia 
is  sufficient  to  account  for  the  paralysis  of  the  cord  produced  by  this  drug,  Such» 
however,  is  not  the  case,  for,  on  examining  the  table,  it  will  be  found  that  our 
experiments  are,  in  some  respects,  unsatisfactory.  The  dose  of  atropia  adminis- 
tered was  small,  so  small,  in  fact,  that  in  two  cases  the  paralysis  was  never  com- 
plete. It  was,  therefore,  obviously  necessary  to  ascertain  whether  larger  doses 
would    not  produce  complete  paralysis  in  a  shorter  time.     The  experiments 
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necessary  for  the  elucidation  of  this  point  were  made  in  November,  and  the 
opportunity  was  taken  of  instituting  a  series  of  comparative  observations,  with 
the  view  of  determining  the  effects  of  mechanical  arrest  of  circulation  in  producing 
complete  paralysis  in  brainless  frogs.  These  results  are  given  in  the  accompany- 
ing table. 

Pithed  and  Pegged  Frogs  pmoned  with  Atropia. 


Datb. 

Wbioht  of  Frog. 

Amount  IN  GRAINS 

OP  8VLPHATB  OP 
ATROPIA. 

Proportionatb 

OOSB. 

1 
Paralysis  coypLETB. 

Nov.  29 

«> 
tf 

»» 

20  grammes 

24 

30         .. 
20         „ 

i 

k 

• 

2  minutes 

4       «* 
9       >. 

3          n 

Average      4*5  minutes 

Table  shewing  the  effect  of  mechanical  arrest  of  circulcUion  in  Pithed  and 

Pegged  Frogs,  . 

Nov.  29 

Average    34  minutes 


24 

minutes 

55 

** 

24 

tt 

In  these  observations  sulphate  of  atropia  caused,  on  an  average,  complete  para- 
lysis in  4-5  minutes,  whilst  mechanical  arrest  of  the  circulation  required,  on  an 
average,  34  minutes.  In  the  first  of  the  atropia  cases  recorded  in  this  table,  we 
tied  the  femoral  vessels  before  poisoning,  and  yet  the  paralysis  became  complete 
in  both  posterior  limbs  in  2  minutes. 

We  there  conclude  that  atropia  has  a  direct  paralyzing  action  on  the  cord,  and 
does  not  affect  it  through  its  depressing  action  on  the  circulation. 

Atropia  affects  the  cord  and  excites  tetanus ;  an  effect  long  un- 
detected till  it  was  pointed  out  by  Dr.  Eraser. 

Dr.  Fraser  has  shown  (i)  that  in  frogs,  tetanic  symptoms  follow  the  subcutane- 
ous injection  of  a  dose  of  sulphate  of  atropia  equivalent  to  about  z, 000th  of  the 
weight  of  the  animal;  (2)  that  this  tetanus  sometimes  sets  in  on  the  second  day, 
but  more  frequently  on  the  third,  fourth,  or  fifth ;  (3)  that  it  varies  in  its  duration 
from  a  few  hours  to  seventeen  days ;  (4)  that  it  is  due  to  the  action  of  the  drug  on 
the  cord  (medulla  oblongata  and  medulla  spinalis). 

In  conjunction  with  Mr.  Murrell  I  have  made  some  experiments  on  the  subject, 
which  I  here  introduce.  Our  observations  were  made  during  the  months  of  May, 
June,  and  July.  The  frogs  used  for  the  experiments  were,  with  a  few  exceptions, 
the  ordinary  Rana  temporaria.  We  employed,  except  when  the  contrary  is  stated, 
a  1  in  20  solution  of  sulphate  of  atropia  in  water,  the  requisite  dose  being  injected 
either  under  the  skin  of  the  back,  or  into  the  axilla.  The  first  twelve  cases  were 
observed  thrice  daily,  between  seven  and  eight  in  the  morning,  one  and  two  in  the 
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afternoon,  and  five  and  six  in  the  evening.  In  the  subsequent  experiments,  obser- 
vations were  made  mud^  more  frequently,  with  the  view  of  determining  how 
rapidly  paralysis  occurred,  how  soon  it  reached  its  height,  and  how  quickly  it 
declined.  In  some  cases  the  animal  was  under  almost  continuous  observation  for 
many  hours,  in  others  the  notes  were  taken  every  eight  or  ten  minutes  for  the  first 
hour,  and  hourly  for  every  three  hours  subsequently.  We  may  take  this  opportu- 
nity of  explaining  that  whenever  we  employ  the  term  "  pithed  and  pegged  **  we 
mean  division  of  the  cord  by  cutting,  and  destruction  of  the  brain  by  the  introduc- 
tion of  a  piece  of  wood  into  the  cranial  cavity.  Like  Dr.  Fraser,  we  often  obtained 
strong  tetanus  from  the  subcutaneous  injection  of  atropia,  but  found  that  his  dose 
(firom  yl^  to  Y^gjj  of  the  weight  of  the  Irog)  usually  killed  our  animals  instead  of 
producing  the  desired  result.  With  a  smaller  dose,  however,  namely,  from  ^^^ 
to  g^]\nrf  we  were  more  successful.  In  our  experiments  the  tetanus  commenced 
earlier  than  in  Dr.  Fraser's,  our  average  period  of  onset  being  20  hours ;  in  one 
case  it  was  well  marked  in  3  hours,  whilst  in  the  longest  it  was  delayed  28  hours. 
With  us,  too,  it  lasted  for  a  shorter  time,  for  in  one  animal  it  continued  only  eight 
hours,  and  never,  in  any  instance,  exceeded  five  days.  We  imagine  that  these 
differences  are  due  to  the  time  of  the  year  at  which  the  observations  were  made. 

Why  is  the  tetanus  so  long  delayed  after  atropia  poisoning?  One  writer 
referring  to  Dr.  Fraser's  paper,  says  that  the  paralysis  of  the  motor  nerves 
prevents  the  tetanic  condition  of  the  cord  from  displaying  itself  on  the  muscles,  ] 

but  Dr.  Fraser  himself  nowhere  makes  this  assertion,  and,  indeed,  his  cases  prove  1 

the  contrary.  I 

This  proffered  explanation  we  hold  to  be  erroneous  for  the  following  reasons : —  ' 

I.  Bezold  and  Bloebaum  have  shown  that  even  with  very  large  doses  it  is  diffi-  ' 
cult  to  destroy  completely  the  conducting  power  of  the  motor  nerves,  and  it  is 
obvious  that  as  long  as  their  conductivity  is,  in  the  smallest  degree,  retained,  the 

tetanic  condition  of  the  cord  must  produce,  more  or  less,  tetanus  of  the  muscles. 

II.  The  onset  of  tetanus  is  delayed  even  in  cases  in  which  the  dose  of  atropia  is 
so  small  as  to  produce  but  slight  paralysis,  and  it  must  be  admitted  that  if  the 
motor  nerves  are  capable  of  conveying  voluntary  and  normal  reflex  impressions, 
they  can  conduct  tetanic  reflex  stimuli.  Thus,  in  many  of  Fraser's  cases,  there 
was  never  complete  loss  of  reflex  and  voluntary  power  during  the  period  which 
elapsed  between  the  injection  of  the  drug,  and  the  onset  of  tetanus.  It  will  be 
found  that,  of  the  cases  in  which  he  obtained  tetanus,  there  were  twelve  in  which 
the  paralysis  was  incomplete ;  that  in  seven  of  the  thirteen  in  which  it  had  been 
complete,  a  partial  recovery  of  reflex  and  voluntary  power  had  taken  place  for  a 
day  or  more  before  the  onset  of  tetanus.  In  eleven  of  our  own  twenty-six  cases 
there  was  incomplete  paralysis  of  reflex  action  and  voluntaty  power,  and  in  all 
these  cases  the  onset  of  tetanus  was  delayed.  In  two  cases,  indeed,  both  volun- 
tary and  reflex  power  had  been  completely  regained  before  tetanus  set  in.  In  one 
case  in  which  there  had  been  complete  paralysis,  it  began  to  improve  five  and  a 
half  hours  before  the  commencement  of  tetanus. 

III.  If  the  poison  be  prevented  from  having  access  to  certain  limited  regions  by 
ligature  of  the  nutrient  vessels,  the  onset  of  tetanus  is  still  delayed  even  in  these 
protected  parts.  Fraser  gives  an  account  of  four  experiments,  in  which  he  adopted 
this  mode  of  procedure.  In  three,  before  poisoning  the  animal,  he  tied  the  femoral 
vessels,  and  in  one  the  abdominal  aorta,  and  yet  tetanus  did  not  occur  in  the 
protected  limbs,  till  twenty-two  hours,  fifty-one  hours,  three  days,  and  twenty-two 
hours  respectively. 
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We  have  tested  the  action  of  atropia  on  ten  pithed  and  pegged  frogs,  in  which, 
before  poisoning,  the  abdominal  aorta  had  been  tied.  The  following  was  our 
mode  of  procedure : — We  first  divided  the  medulla  by  cutting  through  the  oc- 
cipitoatlantal  membrane,  and  then  passed  a  pointed  wooden  peg  upwards  through 
the  foramen  magnum  into  the  skull,  so  as  to  destroy  the  brain,  and  then  tied  the 
abdominal  aorta  just  above  its  bifurcation.  In  three  cases  in  which  we  obtained 
tetanus,  it  was  delayed  for  twenty-five,  nine,  and  four  and  a  half  hours  respec- 
tively. 

We  conclude  then,  for  these  reasons,  that  the  late  occurrence  of  tetanus  in 
atropia  poisoning  is  not  due  to  paralysis  of  the  motor  nerves,  but  that  it  is  owing 
to  the  cord  being  slowly  affected.  It  appears  that  whilst  the  poison  quickly 
paralyzes,  it  takes  many  hours,  or  even  days,  before  it  tetanizes. 

It  has  been  suggested  that  this  delayed  tetanus,  which  often  sets 
in  from  the  third  to  the  fifth  day,  cannot  be  directly  due  to  the 
atropia,  but  must  depend  on  some  products  slowly  formed  in  the 
body  by  the  atropia. 

This  explanation  appears  to  me  to  be  wrong,  for  the  following  reason : — Atropia 
corresponds  to  other  tetanizers,  and  conforms  to  Frazer's  law,  that  when  alkaloids 
producing  tetanus  are  converted  into  ethyl  or  methyl  compounds,  they  lose  their 
powes  of  exciting  tetanus,  and  paralyze  the  ends  of  the  motor  nerves.  Ethyl-atro- 
pium  does  not  tetanize,  but  is  a  powerful  paralyzer  of  the  motor  nerves,  far  more 
so  than  atropia  itself. 

The  afferent  nerves  are  unaffected,  or  but  little  affected  by 
atropia. 

Most  observers  state,  that  atropia  produces  severe  pain  in  the 
head,  generally  over  the  forehead,  and  in  the  eyes,  and  sometimes 
the  top  of  the  head.  Singing  in  the  ears  also  occurs,  with  more 
or  less  giddiness.  In  persons  poisoned  by  this  plant,  spasmodic 
contraction  of  the  sphincter  of  the  bladder  has  been  not  unfre- 
quently  observed,  and  a  scarlet  rash  often  breaks  out  on  the  skin 
— a  rash  said  to  be  like  that  of  scarlet  fever,  and  to  be  most 
marked  in  the  neighbourhood  of  the  joints.  Mr.  J.  G.  Wilson 
reports  a  case  in  which  the  local  application  of  belladonna  pro- 
duced a  general  red  rash,  with  redness  of  the  throat,  and  dilated 
pupils. 

The  first  effect  of  belladonna  on  the  pulse  is  to  increase  its 
quickness,  fulness,  and  force,  to  the  extent  even  of  fifty  to  sixty 
beats  in  the  minute,  moderate  doses  at  the  same  time  increasing 
the  blood-pressure.  This  condition  of  the  circulation  continues 
till  the  tongue  and  mouth  become  moist  and  clammy,  when  the 
pulse  diminishes  in  frequency  and  loses  strength  (J.  Harley).  In 
fatal  cases,  the  pulse  grows  rapid,  intermittent,  and  weak.  Dr. 
J.  Harley  considers  belladonna  a  powerful  heart  tonic,  and  he 
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points  out  how  the  use  of  it  serves  to  reduce  the  frequency  and 
to  strengthen  the  beats  of  the  heart,  when  weakened  by  disease. 

Atropia  paralyzes  the  terminations  of  the  vagi ;  for,  in  animals 
poisoned  by  atropia,  neither  section  nor  galvanization  of  the  vagi 
affects  the  heart.  When  injected  into  the  carotid,  so  as  to  reach 
the  central  nervous  system  before  the  nerves,  atropia  first  reduces 
the  number  of  the  heart's  beats,  showing  that  it  stimulates  the 
nucleus,  whilst  it  paralyzes  the  terminations  of  the  vagi.  John 
Harley,  however,  denies  that  belladonna  paralyzes  the  vagi  nerves, 
and  believes  that  the  quickened  heart-beat  is  due  to  stimulation  of 
the  sympathetic  system. 

Atropia  is  considered  to  paralyze  an  intracardiac  inhibitory  apparatus.  Thus, 
after  poisoning  by  curare,  stimulation  of  the  vagi  has  no  effect  on  the  heart,  but 
on  the  application  of  the  electrodes  to  the  sinus  the  heart  is  at  once  arrested. 
Curare,  it  is  assumed,  paralyzes  the  terminations  of  the  vagi,  but  leaves,  un- 
affected, an  inhibitory  apparatus  in  the  heart  itself.  After  poisoning  by  atropia, 
neither  stimulation  of  the  vagi  nor  of  the  sinus  affects  the  heart,  whence  it  is 
concluded  that  atropia  paralyzes  the  intracardiac  inhibitory  apparatus. 

Atropia  is  considered  to  stimulate  the  cardiac  accelerator  nerve. 

Both  reasoning  and  experiments  lead  Mr.  Schafer,  Professor  of 
Physiology  at  University  College,  to  recommend  the  use  of  atropia 
during  the  inhalation  of  chloroform.  The  chief  source  of  danger 
during  the  use  of  chloroform  is  its  depressing  action  on  the  heart, 
the  heart,  in  many  fatal  cases,  suddenly  ceasing.  This  action, 
Mr.  Schafer  believes,  is  due  to  the  chloroform  stimulating  the 
inhibitory  cardiac  apparatus.  No  doubt,  too,  some  of  the  cases 
of  sudden  death  are  due  to  the  effect  of  the  operation  on  the  ner- 
vous system.  Thus,  it  is  well  known,  that  if  the  leg  of  a  frog  is 
crushed,  the  heart  stops,  but  division  of  the  vagi  prevents  this 
effect  on  the  heart.  Now  Schafer  argues  that,  if  a  dose  of  atropia 
be  given,  sufficient  to  quicken  the  pulse,  t,e,,  to  paralyze  the  inhibi- 
tory cardiac  apparatus,  then  chloroform  no  longer  will  be  able  to 
stop  the  heart,  nor  can  it  be  arrested  by  shock. 

Dr.  Nunneley  asserts  that,  in  the  frog,  belladonna  neither  in- 
creases the  frequency  of  the  heart's  beats  nor  dilates  the  pupil, 
and  this  statement  has  been  abundantly  corroborated  in  respect 
to  its  action  on  the  heart,  showing  that  belladonna  must  affect  the 
frog  otherwise  than  man  and  some  other  animals,  as  the  dog,  the 
horse,  etc. 

It  is  stated  by  Wharton  Jones,  Meuriot,  J.  Harley,  and  others 
(but  denied  by  Nunneley),  that  belladonna,  when  applied  to  the 
web  of  the  frog's  foot,  contracts  the  smaller  arteries,  producing  at 
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first  acceleration  of  the  circulation,  followed  after  a  time  by  com- 
plete stasis,  beginning,  according  to  Meuriot,  in  the  veins  and 
capillaries;  the  circulation  always  continuing  in  the  artery  for 
some  time  after  it  has  completely  ceased  in  the  vein.  According 
to  Harley,  a  moderate  dose  contracts  the  arteries,  whilst  a  large 
dose  dilates  them ;  the  contraction  being  due  to  stimulation,  and 
the  dilatation  to  exhaustion  of  the  sympathetic  system  resulting 
from  its  previous  over-stimulation. 

The  action  of  belladonna  on  the  pupil  has  been  variously  ex- 
plained, some  believing  that  it  depends  on  paralysis  of  the  third 
nerve  supplying  the  iris ;  some  teaching  that  it  is  due  to  excitation 
of  the  sympathetic;  and  others  maintaining  that,  by  preventing 
turgescence  of  the  vessels  of  the  iris,  belladonna  produces  the 
dilatation.  In  his  able  and  valuable  work,  from  a  survey  of  the 
numerous  observations  of  various  experimenters.  Dr.  H.  Wood 
concludes  that  atropia,  applied  locally,  causes  mydriasis  by  para- 
lyzing the  peripheral  ends  of  the  oculo- motor  nerve,  and  probably 
by  stimulating  the  peripheral  ends  of  the  sympathetic.  Given 
internally,  atropia  almost  certainly  causes  mydriasis — not  by  in- 
fluencing the  nerve-centres,  but  by  being  carried  in  the  blood  to 
the  eye  itself,  and  there  acting  precisely  as  when  applied  locally. 

It  is  maintained  by  Brown-S^quard,  that  both  belladonna  and 
ergot  of  rye  exert  a  powerful  influence  on  the  unstriped  muscular 
fibres  of  the  body,  and  he  instances  the  power  of  each  drug  to 
dilate  the  pupil,  and  to  produce  contraction  of  the  uterus.  He 
has  seen  the  vessels  of  the  pia  mater  of  dogs  contract  after  large 
doses  of  belladonna  or  ergot,  and  he  further  states  that  both 
possess  the  property  of  lessening  congestion  of  the  cord,  while 
full  doses  of  either  medicine  diminish  its  reflex  excitability.  On 
the  other  hand,  Meuriot  maintains  that  belladonna  intensifies  the 
reflex  function.  Moreover,  Brown- S^quard  adds,  that  one  drug 
acts  especially  on  the  involuntary  muscles  of  one  part,  and  the 
other  chiefly  on  those  of  another  part.  He  thus  concludes  that 
belladonna  especially  affects  the  pupil,  blood-vessels  of  the  breast 
(and  thus  arrests  the  secretion  of  milk),  muscular  fibres  of  the 
bowels,  sphincter  of  the  bladder  (and  so  obviates  nocturnal  in- 
continence of  urine  [?]);  while  ergot  especially  acts  on  the  mus- 
cular structure  of  the  womb  and  blood-vessels  of  the  cord. 

These  speculations  have  led  Biown-S^quard  to  use  belladonna 
and  ergot  in  those  forms  of  paralysis  depending  on  chronic  inflam- 
mation of  the  cord.  By  giving  ergot  internally,  and  by  applying 
belladonna  along  the  spine  in  the  form  of  plaster  or  ointment,  he 
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seeks  to  contract  the  vessels,  and  to  lessen  the  supply  of  blood  to 
the  cord. 
To  briefly  sum  up  the  probable  action  of  atropia,  we  find  : — 

1.  It  tetanizes  the  cord  and  heightens  its  reflex  function. 

2.  It  stimulates  the  respiratory  centre  and  the  inhibitory  centre 
of  the  heart. 

3.  It  stimulates  the  cardiac  accelerator  nerve  or  its  centre. 

4.  It  stimulates  the  vaso- motor  centre  and  so  heightens  arterial 
pressure. 

5.  It  paralyzes  the  motor  nerves,  flrst  affecting  the  trunk. 

6.  It  paralyzes  the  termination  of  the  vagi,  both  in  the  heart  and 
lungs. 

7.  It  paralyzes  the  terminations  of  the  secretory  nerves  of  the 
salivary  glands,  and,  perhaps,  those  of  the  sweat  glands. 

8.  It  paralyzes  the  terminations  of  the  inhibitory  flbres  of  the 
splanchnics. 

9.  Large  doses  slightly  depress  the  functions  of  the  afferent 
nerves. 

10.  It  paralyzes  the  terminations  of  the  oculo-motor  nerves,  and 
stimulates  the  sympathetic,  so  far  as  the  iris  itself  is  concerned. 

It  appears  then,  that,  whilst  it  acts  as  a  "  stimulant "  to  a  large 
part  of  the  central  nervous  system,  to  many  of  the  nerves  it  operates 
as  a  paralyzer. 

It  is  right  to  state  that  Dr.  John  Harley  considers  that  belladonna 
affects  the  sympathetic  apparatus,  flrst  stimulating,  then  paralyzing 
it,  and  he  explains  its  effects  mainly  by  a  reference  to  this  twofold 
action. 

The  influence  of  belladonna  on  the  sympathetic  led  Dr.  R.  T. 
Smith  to  employ  it  in  two  cases  of  exophthalmic  goitre — a  disease 
regarded  by  some  as  due  to  paralysis  of  the  sympathetic  of  the 
neck.  The  effects  were  striking.  Five  minims  of  the  tincture 
hourly  afforded  great  relief  in  four  or  Ave  days,  though  the  disease 
had  lasted  more  than  a  year.  In  two  months  the  exophthalmos 
had  much  lessened.  Homoeopathic  doctors  have  long  employed 
this  treatment. 

Belladonna  is  often  used  to  relieve  pain.  Dr.  Anstie  considers 
it  the  best  remedy  to  mitigate  every  kind  of  pain  in  the  pelvic 
viscera.  Some  neuralgias,  no  doubt,  yield  to  this  medicine,  and  it 
appears  to  possess  most  efficacy  over  neuralgia  referable  to  the 
fifth  nerve.    Cases  are  recorded  of  relief  afforded  by  it  in  sciatica. 

Trousseau  recommended  the  following  method  of  treating  neu- 
ralgia:— ^To  administer  one-fifth  part  of  a  grain  every  hour  till 
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giddiness  is  produced,  and  then  to  lessen  the  dose ;  but  to  continue 
the  medicine  for  several  days. 

Trousseau  also  employed  belladonna  successfully  in  epilepsy, 
according  to  the  following  method : — ''  During  the  first  month  ot 
treatment,  the  patient  takes  a  pill,  composed  of  extract  of  bella- 
donna and  powdered  leaves  of  belladonna,  of  each  one-fifth  part  of 
a  grain  every  day,  if  his  attacks  occur  chiefly  in  the  daytime ;  or  in 
the  evening  if  they  are  chiefly  nocturnal.  One  pill  is  added  to  the 
dose  every  month  ;  and,  whatever  be  the  dose,  it  is  always  taken 
at  the  same  period  of  the  day.  By  this  means  the  patient  may 
reach  the  dose  of  from  five  to  twenty  pills,  and  even  more."  The 
dose  is  to  be  regulated  by  circumstances.  This  treatment,  it  is  said, 
even  when  it  fails  to  cure,  yields  much  relief^ 

Belladonna  often  allays  both  the  cough  and  oppressed  breathing 
of  asthma.  To  ensure  success  it  must  be  employed  in  considera- 
ble doses,  as  Dr.  H.  Salter  has  lately  pointed  out,  and  I  have  often 
verified  his  observations.  Ten  minims  of  the  tincture  every  two 
or  three  hours,  a  quantity  generally  well  borne,  is  often  sufficient ; 
but,  if  any  of  the  undesired  symptoms  of  belladonna  set  in,  the 
dose  must  be  reduced.  If  the  patient  is  not  very  susceptible  to  the 
action  of  the  drug,  for  larger  doses  are  sometimes  required.  Thus, 
occasionally,  half  a  drachm  of  the  tincture  hourly  is  well  and  ad- 
vantageously borne.  Such  a  dose  need  only  be  taken  at  the  time 
of  the  paroxysm ;  but  when  this  lasts  several  days,  the  medicine 
should  be  given  in  the  quantity  recommended  till  an  impression 
is  made  on  the  disease.  The  effect  is  chiefly  satisfactory  in  either 
averting  the  attack  or  rendering  it  milder. 

Belladonna  is  one  of  the  best  remedies  for  whooping-cough;  but, 
as  in  asthma,  to  obtain  any  good  from  it,  it  must  be  employed  in 
considerable  doses.  To  children  two  and  three  years  old  I  often 
give  as  much  as  ten  minims  of  the  tincture  every  hour,  and  this 
quantity  usually  produces  no  effect,  except  on  the  cough,  neither 
dilating  the  pupil,  nor,  so  far  as  one  can  judge  in  children  so 
young,  making  the  throat  dry;  and  it  certainly  does  not  in  child- 
ren a  little  older,  who  are  able  to  express  their  feelings. 

Should  drowsiness,  delirium,  or  dilatation  of  the  pupil  occur,  of 
course  the  dose  must  be  diminished.  The  only  symptom  I  have 
witnessed  from  these  large  doses  is  dilatation  of  the  pupil.  Child- 
ren, it  is  well  known,  bear  belladonna  much  better  than  adults ; 
hence  the  slight  effect  of  so  large  a  dose,  and  the  small  influence 
which  a  less  quantity  exerts  on  whooping-cough — a  disease  of 
childhood.    Some  writers  state  that  children  become  rapidly  ac- 


560  BELLADONNA. 

customed  to  belladonna.  These  large  doses,  however,  may  be 
given  at  first,  and  in  the  course  of  many  cases,  I  have  never  had 
to  give  less  on  account  of  any  toxic  effects.  These  doses  often 
much  reduce  the  severity  and  frequency  of  the  cough,  even  during 
the  period  when  it  is  most  violent  and  convulsive.  But,  like  all 
other  remedies  in  this  disease,  belladonna  is  of  little  use  if  the  child 
is  exposed  to  cold  and  cutting  winds.  If  the  weather  is  cold  the 
child  should  be  confined  to  the  house  in  a  warm  room ;  if  the 
weather  is  mild,  out-door  exercise  is,  of  course,  highly  beneficial ; 
but  cold  must  be  most  carefully  avoided. 

While  there  can  be  no  reasonable  doubt  of  the  great  efficacy  of 
belladonna  in  many  cases  of  whooping-cough,  it  must  be  admitted 
that  in  many  instances,  without  apparent  reason,  it  fails.  Influ- 
ences, at  present  not  understood,  appear  to  modify  its  effect ;  for, 
in  some  epidemics  it  is  very  successful,  while  in  others  it  appears 
to  be  inoperative.  Belladonna  exerts  but  little  effect  on  whooping- 
cough,  when  bronchitis  or  any  irritation  exists,  as  that  from  teeth- 
ing, worms,  etc.  If  the  gums  are  red,  swollen,  and  painful,  they 
must  be  freely  lanced,  and  other  sources  of  irritation  removed. 
Belladonna  is  considered  of  especial  use  in  the  third  week  of  the 
attack— at  a  time,  that  is,  when  the  febrile  stage  has  passed  away, 
and  the  violence  of  the  convulsive  attacks  is  declining. 

Belladonna  is  often  useful  in  other  coughs,  although  with  our 
limited  knowledge  on  this  subject,  it  is  impossible  to  lay  down 
precise  rules  for  its  employment. 

It  is  often  useful  in  certain  forms  of  headache— for  instance,  when 
the  pain  is  situated  over  the  brows  and  in  the  eyeballs,  which  seem 
as  if  too  large  for  the  head,  and  as  if  they  would  be  forced  out  of 
the  skull.  These  headaches  are  not  due  to  stomach  or  uterine 
derangements ;  indeed,  very  often  their  cause  cannot  be  discovered. 
They  are  especially  peculiar  to  young  women,  and  they  seem  due 
to  weakness  and  overwork.  Three  minims  of  the  tincture  should 
be  given  every  three  hours. 

It  is  said  that  belladonna  controls  the  delirium  of  fevers — as  of 
typhus  fever. 

Dr.  John  Harley  finds  belladonna  useful  in  typhus  fever.  It 
slows  and  strengthens  the  pulse,  reduces  temperature,  moistens  the 
tongue,  and  he  thinks  shortens  the  course  of  the  disease.  Its  pro- 
longed use  makes  the  heart  irritable. 

Belladonna  is  both  speedier  and  more  certain  than  any  other 
remedy  in  removing  that  troublesome  affection,  incontinence  of 
urine.     It  must  be  given  in  doses  of  from  ten,  twenty,  to  thirty 
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drops  of  the  tincture  three  times  a  day;  small  doses  often  fail  when 
large  ones  at  once  succeed.  It  may  take  a  fortnig-ht  to  succeed. 
Sometimes  the  incontinence  is  not  limited  to  the  night,  but  may 
trouble  children  during  the  day.  These  severe  forms  will  often 
yield  to  belladonna ;  but,  while  in  some  cases  it  is  thus  effectual, 
still  it  often  fails  altogether,  although  no  worms  infest  the  intes- 
tines, no  irritation  exists  about  the  rectum,  and  no  reason  seems  to 
exist  to  account  for  its  failure.  Strychnia,  cantharides,  turpentine, 
santonine,  or  galvanism,  should  then  be  tried. ^ 

It  sometimes  checks  the  incontinence  of  urine  of  the  old  or 
paralytic. 

Belladonna,  used  internally  or  externally,  is  certainly  efficacious 
in  erysipelatous  inflammation.  It  may  be  given  in  combination 
with  aconite ;  but  when  the  skin  is  hot  and  pungent,  and  the  pulse 
is  firm  and  resistant,  aconite  exerts  over  this  inflammation  an  in- 
fluence far  more  potent  than  that  of  belladonna. 

Belladonna  has  been  recommended  as  a  preventive  of  scarlet 
fever,  but  so  much  prejudice  has  been  introduced  into  the  dis- 
cussion of  this  question,  that  it  is  difficult  to  conclude  whether  it  has 
any  prophylactic  virtue. 

Belladonna  has  been  found  of  service  in  the  treatment  of  seminal 
emissions;  a  grain  and  a  half  of  sulphate  of  zinc  with  a  quarter  of 
a  grain  of  extract  of  belladonna,  three  or  four  times  a  day,  is  often 
a  successful  remedy  in  cases  of  nocturnal  emissions. 

Atropia  is  antagonistic  to  opium,  calabar  bean,  muscarin,  jabor- 
andi,  bromal,  aconite,  and  prussic  acid. 

As  belladonna  and  opium  are  in  some  respects  reciprocally  op- 
posed in  their  action,  as  on  the  eye,  &c.,  it  has  been  assumed  that 
they  must  be  opposed  in  every  particular,  and  that  one  is  as  an 
antidote  to  the  other.  Many  cases  are  adduced  of  opium  poison- 
ing, where  the  symptoms,  although  very  serious,  were  apparently 
removed  by  belladonna,  and  vice  versa.  Dr.  Erlenmeyer  is  of 
opinion,  that,  in  respect  to  their  action  on  the  brain,  these  agents 
are  antagonistic,  and  that  no  coma  will  result  when  they  are 
administered  conjointly;  but  they  exercise  no  mutual  counteractive 
influence  on  the  sensory  nerves,  and  hence  he  recommends  them  in 
combination  to  relieve  pain.  On  the  other  hand,  some  authorities, 
among  whom  may  be  named  Brown-S^quard  and  J.  Harley,  dis- 
pute this  antagonism,  on  the  ground  that  the  cited  cases  are  in- 
sufficient to  prove  it ;    and  it  has  not  been  observed  in  experiments 

*  In  nocturnal  incontinence  the  child  should  drink  but  little  some  hours  before 
going  to  bed,  and  he  should  be  waked  in  the  middle  of  the  night  to  pass  water. 
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on  the  lower  animals  and  on  man.  It  must  be  remembered,  how- 
ever, that  these  drugfs  do  not  similarly  affect  animals  and  man. 
The  reported  cases  in  favour  of  this  antagonism  have  been  severally 
criticised  by  Harley,  who  points  out  that  many  were  treated  by 
other  remedies  besides  belladonna;  in  others,  a  fatal  dose  is  not 
proved  to  have  been  taken  ;  and  the  patients  who  recovered  did 
not  improve  sooner  than  if  no  belladonna  had  been  administered. 
Harley  concludes,  and  in  most  respects  he  is  directly  opposed  to 
Erlenmeyer — ''i.  That  in  medicinal  doses  the  essential  effect  of 
morphia  (hypnosis)  is  both  increased  and  prolonged  by  the  action 
of  atropia,  whether. introduced  previously  or  at  any  time  during 
the  operation  of  the  former.  2.  That  atropia  relieves,  and,  if 
given  simultaneously,  or  previously,  prevents  the  nausea,  vomiting*, 
syncope,  and  insomnia,  which  frequently  result  from  the  action  of 
opium.  3.  That  in  a  sufficient  proportion  (for  most  individuals 
one  forty-eighth  part  of  a  grain  of  sulph.  atropia  to  a  quarter  of  a 
grain  of  acetate  of  morphia)  atropia  neutralizes  the  contractile 
effect  of  opium  on  the  pupils ;  but  in  larger  doses  dilatation  takes 
place  as  if  no  morphia  had  been  given.  It  is  also  to  be  observed 
that  if  the  quantivalent  doses  are  successively  introduced,  the  drug- 
last  administered  exhibits  for  a  short  time  a  counteracting  effect. 
4.  That  ail  the  other  effects  of  atropia  are  intensified  and  pro- 
longed by  the  action  of  morphia,  induced  previously  or  at  any  time 
during  the  operation  of  the  former.  If,  however,  the  dose  of 
atropia  be  small,  and  the  morphia  produce  considerable  deranging* 
effects  on  the  vagus,  the  rapidity  of  the  pulse  is  not  greater  than 
when  the  atropia  is  administered  alone."  Had  Harley  given 
opium  in  a  dose  just  sufficient  to  destroy  life,  and  had  death  ensued 
after  the  employment  of  belladonna,  he  would  have  proved  that 
belladonna  would  not  arrest  the  fatal  effects  of  opium,  and  vice 
versd.  In  no  reported  instance  did  he  use  enough  of  either  sub- 
stance to  destroy  life;  hence  his  observations  are  not  so  convincing- 
as  they  might  have  been ;  but,  as  the  coma  from  opium  was  in- 
tensified by  belladonna,  his  observations  are  valuable. 

On  the  other  hand.  Dr.  Johnson  of  Shanghai,  who,  during  his 
residence  in  China,  had  striking  experience  of  opium  poisoning, 
having  treated  in  various  ways  upwards  of  300  cases,  speaks  in 
the  strongest  terms  of  the  antagonism  between  opium  and  bella- 
donna. It  is,  he  says,  in  the  worst  cases  of  poisoning  that  atropia 
displays  its  wonderful  effects ;  for  instance,  where  the  immovable 
pupils  are  contracted  to  a  pin's  point,  the  conjunctiva  insensible  to 
touch,  the  face  pale,  the  lips,  eyelids,  and  nails  livid,  the  pulse 
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weak  and  irregular,  the  breathing  slow  and  stertorous,  the  ex- 
tremities cold,  if  half  a  grain  of  atropia  be  injected,  in  ten  or 
twenty  minutes  pupils  begin  slowly  to  dilate,  and  in  an  hour  or  so 
the  face  becomes  flushed,  the  breathing  soft  without  stertor,  and 
the  pulse  stronger.  If  within  two  hours  the  dose  fails  to  produce 
these  restoring  effects,  Dr.  Johnson  repeats  the  injection.  Where 
the  coma  is  less  profound  he  first  employs  a  quarter  of  a  grain  of 
atropia. 

The  recent  Edinburgh  Committee,  presided  over  by  Dr.  Hughes 
Bennett,  conclude : — 

1.  That  sulphate  of  atropia  is  within  a  limited  range  physiologi- 
cally antagonistic  to  meconate  of  morphia. 

2.  Meconate  of  morphia  does  not  act  antidotally  after  a  large 
dose  of  atropia ;  thus,  whilst  atropia  is  an  antidote  to  morphia, 
morphia  is  not  an  antidote  to  atropia. 

3.  Meconate  of  morphia  does  not  antagonize  the  effect  of  atropia 
on  the  brstnches  of  the  vagi  applying  to  the  heart. 

While  there  is  doubt  concerning  the  antagonism  between  opium 
and  belladonna,  the  interesting  experiments  of  Fraser  have  demon- 
strated beyond  question  that  atropia  is  an  antidote  to  physostigma; 
and,  as  the  action  of  these  substances  on  man  and  animals  is  iden- 
tical, he  concludes,  that  atropia  will  neutralize  the  fatal  effects  of 
physostigma  on  human  beings.    His  experiments  were  conducted 
in  three  ways:— (I.)  He  administered  the  atropia  before  the  phy- 
sostigma;  (2.)  He  administered  them  together ;    (3.)  He  admin- 
istered the  physostigma,  and,  after  the  animal  was  completely 
paralyzed,  he  injected  atropia.     In  each  series  of  experiments 
atropia  averted  the  fatal  effects  of  physostigma,  although  physo- 
stigma was  employed  in  fatal  quantities,  as  was  afterwards  proved 
by  administering  to  the  animal  the  identical  or  even  a  smaller  dose 
by  itself,  when  in  every  instance  the  animal  speedily  died.     Fraser 
concludes  that  "  the  lethal  effects  of  doses  of  physostigma  greatly 
in  excess  of  the  minimum  fatal,  may  be  prevented  by  doses  of 
atropia  greatly  below  the  minimum  fatal."    He  recommends,  that 
"  in  treating  cases  of  poisoning  in  man,  the  sulphate  of  atropia  should 
be  given  by  subcutaneous  injection,  in  doses  of  from  one-fiftieth  to 
one-thirtieth  part  of  a  grain.    The  exhibition  of  the  antidote  should 
be  persevered  with,  in  repeated  doses,  until  the  pupils  are  fully 
dilated  and  the  pulse  rate  increased,  and  probably  also  until  the 
hypersecretion  of  bronchial  mucus,  which  greatly  impedes  respira- 
tion, is  completely  checked." 

He  thus  summarizes  the  antagonism  between  these  two  sub- 
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Stances : — "  That  physostig^ma  increases  the  excitability  of  the  vagi 
nerves,  while  atropia  diminishes  and  suspends  this  excitability; 
that  physostigma  diminishes  the  arterial  blood-pressure,  while 
atropia  increases  it;  that  physostigma  greatly  augments  the  se- 
cretion of  the  salivary,  bronchial,  intestinal,  and  lachrymal  glands, 
while  atropia  diminishes,  and  even  completely  checks,  the  secre- 
tions ;  and  that  physostigma  contracts  the  pupils,  while  atropia,  to 
a  much  greater  relative  extent,  dilates  them.  Besides  these  effects 
of  the  action  through  the  blood,  various  opposed  topical  effects 
have  been  observed,  among  which  is  the  contraction  of  the  veins 
by  physostigma — the  existence  of  which  rests  on  the  high  authority 
of  Mr.  Wharton  Jones — and  the  contraction  of  the  arteries  by 
atropia." 

Dr.  Fraser  has  recently  published  some  further  experiments  on 
the  antagonism  between  physostigma  and  atropia,  being  led  to 
this  investigation  by  reflecting  that  while,  no  doubt,  the  more  active 
and  poisonous  effects  of  physostigma  are  antidoted  by  atropia, 
still,  it  seemed  possible  that  physostigma  might  possess  some 
properties— might  affect  some  part  of  the  body  in  a  manner  not 
opposed  by  atropia— and  that  both  poisons  might  possibly  possess 
certain  properties  in  common,  so  that  while  some  of  the  poisonous 
properties  of  each  substance  were  antagonistic,  other  poisonous 
properties  might  not  be  so  opposed,  nay,  might  be  similar  in  kind 
and  assist  each  other.  His  experiments  confirm  these  conjectures- 
He  found  that  after  a  minimum  fatal  dose  of  physostigma,  death 
could  be  averted  by  a  dose  of  atropia,  varying  greatly  in  quantity ; 
but  as  he  increased  the  dose  of  physostigma,  so  the  range  of  anti- 
dotal doses  of  atropia  became  diminished,  and  so  far  from  requir- 
ing a  larger  maximum  antidotal  dose,  the  greater  the  quantity 
of  physostigma  administered,  the  smaller  became  the  maximum 
antidotal  dose  of  atropia,  till  at  last  a  point  was  reached  when 
atropia  ceased  to  avert  death.  For  instance,  with  a  minimum  fatal 
dose  of  physostigma,  a  dose  of  atropia  varying  from  nine-thou- 
sandth to  five  grains  prevented  the  rabbit's  death;  but  on  increasing* 
the  dose  of  physostigma  to  one  and  a  half  times  the  minimum  fatal 
dose,  the  antidotal  dose  of  atropia  ranged  from  one-fiftieth  of  a 
grain,  to  four  grains ;  and  on  augmenting  the  dose  of  physostigma 
to  two  and  a  half  times  the  minimum  fatal  dose,  the  antidotal  dose 
of  atropia  ranged  from  one-fortieth  to  two  grains  and  a  half.  With 
three  and  a  half  times  the  minimum  fatal  dose  of  physostigma,  the 
range  of  atropia  sufficient  to  avert  death  was  reduced  from  one- 
tenth  of  a  grain,  to  one-fifth  of  a  grain,  and  with  four  times  the 
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minimum  fatal  dose  of  physostigma,  atropia  failed  to  avert  death. 
Here,  while  atropia  prevented  the  more  powerfully  fatal  effects  of 
physostigma,  yet,  on  increasing  the  dose  of  this  drug,  a  point  at 
last  is  reached  when  its  properties,  not  antagonized  by  atropia, 
become  fatal.  But  the  fatal  issue  is  not  solely  due  to  increasing 
the  non-antagonized  properties  of  physostigma,  for  the  range  of 
an  antidotal  dose  of  atropia  became  lessened  in  proportion  as  the 
dose  of  physostigma  was  increased,  showing  that  the  atropia  as- 
sisted the  physostigma.  The  fact  is  also  shown  by  the  experiment 
of  injecting  simultaneously  one-half  the  minimum  fatal  dose  of  each 
substance  with  the  result  of  killing  the  animal. 

The  foregoing  experiments,  moreover,  make  it  apparent  that 
atropia  is  an  antidote  for  only  a  given  quantity  of  physostigma, 
and  that,  if  the  physostigma  is  increased,  a  quantity  at  last  is 
reached,  the  more  active  properties  of  which,  no  doubt,  are  neu- 
tralized by  atropia,  but  the  other  properties  in  conjunction  with 
similar  ones  of  atropia,  are  sufficient  to  cause  death. 

It  is  a  most  singular  fact,  that  while  the  minimum  fatal  dose  of 
extract  of  physostigma  is  1*2,  and  that  of  atropia  2*2  grains,  yet 
nine- thousandth  of  a  grain  of  atropia  injected  five  minutes  before 
giving  a  minimum  fatal  dose  of  physostigma  prevents  its  fatal 
effects;  in  fact,  a  quantity  of  atropia  which  produces  no  percep- 
tible effects,  will  avert  many  of  the  serious  effects  of  a  fatal  dose  of 
physostigma. 

Although  it  is  experimentally  proved  that  atropia  can  avert  death 
from  physostigma,  the  question  yet  remains  unsettled  whether  phy- 
sostigma can  prevent  death  from  atropia. 

Dr.  Fraser  conceives  that  "with  regard  to  the  counter-acting 
actions  themselves,  it  is  to  be  observed  that  various  of  the  facts 
mentioned  in  the  record  of  experiments  (of  his  paper)  tend  to  make 
mutual  antagonism,  probably  not  only  of  one,  but  of  several,  of  the 
actions  of  physostigma  and  atropia ;  and  it  is  legitimate  to  suppose 
that,  with  a  given  dose  of  physostigma,  the  counter-action  pro- 
duced by  a  certain  amount  of  atropia,  will  be  more  perfect  in  the 
case  of  one  or  more  of  the  antagonistic  actions,  than  in  that  of 
others;  and  that  with  certain  doses  of  the  two  substances,  such 
incompleteness  of  counter-action  may  exist  as  would,  even  without 
the  occurrence  of  ^^-antagonized  action,  suffice  for  the  production 
of  death." 

The  Edinburgh  Committee  confirm  Eraser's  statements,  but  find 
that  the  range  of  antagonism  is  even  more  restricted  than  the  limit 
fixed  by  this  investigator. 
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Langley  shows  that  jaborandi  at  first  stimulates  and  then  para- 
lyzes these  nerves.  Its  antagonistic  effects  on  the  heart  are  not 
due  to  its  influence  on  the  pneumogastric,  for  it  slows  and  stops  the 
heart  after  the  complete  paralyzation  of  the  pneumogastrics  by 
curare.  The  effect  of  jaborandi  on  the  human  heart  appears  to  be 
different,  for  in  a  large  number  of  observations  I  found  that  jabor- 
andi always  considerably  quickened  this  organ.  In  two  respects 
these  drugs  agree;  thus,  each  flushes  the  face,  and  both  affect 
children  much  less  than  adults.     (See  Jaborandi). 

Muscarin  and  pilocarpin,  it  is  taught,  stimulate  the  vagi,  and  so  inhibit  the  heart 
and  arrest  it  in  diastole.  Atropia  paralyzes  the  vagi,  and  so  prevents  the  action 
of  muscarin  and  pilocarpin.  This  view  is  no  longer  tenable.  Muscarin  and  jabor- 
andi paralyze  the  excito-motory  apparatus  and  the  muscular  substance  of  the 
heart,  and  atropia  must  antagonize  these  substances  in  these  structures.  Atropia 
itself  weakens  the  heart,  probably  by  its  action  on  both  the  excito-motory  and 
muscular  substance.  So  we  have  an  instance  of  a  poison  which  paralyzes  the 
excito-motory,  and  muscular  substance  of  the  heart  antagonizing  a  poison  which 
also  paralyzes  the  excito-motory  and  muscular  substance.  Pilocarpin  also  anta- 
gonizes the  action  of  muscarin  on  the  heart,  and  in  this  respect  is  almost  as 
efficient  as  atropia.  Thus  we  have  another  instance  of  a  paralyzer  of  the  motory 
apparatus  and  muscular  substance  of  the  heart  antagonizing  a  poison  which 
affects  the  heart  in  exactly  the  same  way. 

Atropia  also  antagonizes  the  action  of  aconitia  on  the  heart. 

Atropia,  however,  does  not  antagonize  the  action  of  digitalis  nor  of  veratria  on 
the  frog's  heart.  Digitaline  antagonizes  the  action  of  muscarin,  pilocarpin, 
aconitia,  and  atropia. 

I  venture  to  suggest  that  these  antagonisms  may  be  due  to  chemical  displace- 
ment. That  atropia,  having  a  stronger  affinity  for  the  excito-motoiy  and  muscular 
substance  of  the  heart  than  muscarin,  pilocarpin,  or  aconitia,  and  consequently 
replaces  these  substances,  substituting  its  own  action  for  that  of  muscarin,  pilo- 
caipin,  or  aconitia,  and  atropia  is  a  much  less  powerful  paralyzer  than  muscarin, 
pilocarpin,  or  aconitia.  Indeed,  atropia  only  slows  and  weakens  but  does  not 
arrest  the  heart,  whilst  muscarin,  pilocarpin,  and  aconitia  speedily  arrest  the  heart 
in  wide  diastole.  Hence,  on  the  addition  of  a  little  atropia,  we  replace  the  action 
of  muscarin,  or  of  pilocarpin,  or  of  aconitia,  by  the  weakening  and  slowing  action 
of  atropia. 

Digitaline  and  veratria  have  a  stronger  affinity  for  the  cardiac  structures  than 
even  atropia,  and  hence  they  antagonize  the  action  of  atropia  and  of  all  the  sub- 
stances that  atropia  antagonizes.  As,  however,  digitaline  completely  arrests  the 
heart,  on  its  addition  to  a  heart  arrested  by  muscarin  or  aconitia,  we  do  not  re- 
store the  lost  pulsations,  but  change  the  character  of  the  heart,  converting  the 
widely-dilated,  flabby,  distended  red  heart  of  aconitia  into  the  small,  hard,  pale, 
rigid  heart  of  digitalis. 

Atropia  is  antagonistic  to  bromal.  Bromal  ordinarily  destroys 
life  by  increasing  the  bronchial  and  salivary  secretion,  to  so  great 
an  extent  that  the  animal  is  choked  by  it.    Now  atropia  checks 
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Dr.  Bninton  has  drawn  attention  to  the  antagonism  between 
atropia  and  the  poisonous  principle  of  fungi — muscarin.  Dr. 
Schmiedeberg  had  previously  pointed  out  an  antagonism  in  re- 
spect to  their  action  on  the  heart;  thus,  whilst  topically  applied, 
atropia  will  arrest  the  heart  of  a  frog,  a  mere  trace  of  muscarin, 
applied  to  this  organ,  will  sometimes  restore  the  pulsations  even 
after  the  heart  has  ceased  beating  for  four  hours. 

The  poisons  have  likewise  an  antagonistic  action  on  the  pul- 
monary blood-vessels.  Muscarin  produces  intense  dyspnoea  and 
emptiness  of  the  arterial  system,  so  that  cut  arteries  scarcely  bleed 
at  all — effects  which  Brunton  has  proved  to  depend  on  spasm  of  the 
pulmonary  vessels.  He  narcotized  an  animal  with  chloral,  and, 
after  the  lungs  were  exposed,  kept  it  alive  by  means  of  artificial 
respiration,  in  which  state  a  dose  of  muscarin  caused  blanching  of 
the  lungs,  distension  of  the  right  side  of  the  heart  and  vena  cava, 
and  shrinking  of  the  left  ventricle.  A  little  atropia  now  injected 
into  the  jugular  vein,  at  once  removed  these  phenomena ;  the  lungs 
became  rosy,  the  distension  of  the  right  side  of  the  heart  subsided, 
and  the  left  ventricle  regained  its  natural  size.  Atropia  removed 
the  dyspnoea  as  well  as  the  other  symptoms  produced  by  muscarin. 

Muscarin,  moreover,  stimulates  the  terminations  of  the  chorda 
tympani  nerve,  and  increases  salivary  secretion,  exhibiting  in  this 
respect  also  an  antagonism  to  atropia.  Muscarin  also  excites 
copious  perspiration.    (See  Muscarin). 

There  is  a  well-marked  and  interesting  antagonism  between 
atropia  and  jaborandi.  Jaborandi  excites  profuse  perspiration  and 
salivation,  and  when  applied  to  the  eye  it  contracts  the  pupil,  and, 
as  Mr.  John  Tweedy  has  shown,  causes  tension  of  the  accommoda- 
tive apparatus ;  in  these  respects  being  obviously  the  antagonist 
of  atropia.  Jaborandi  also  produces  a  dull  pain  over  the  eyes, 
sometimes  associated  with  giddiness ;  likewise  over  the  pubes,  with 
an  urgent  desire  to  pass  water,  in  these  results  as  regards  symp- 
toms corresponding  to  the  action  of  atropia;  yet,  even  in  this 
respect,  these  drugs  are  unopposed ;  for  the  injection  of  -^^  gr. 
of  atropia  not  only  speedily  checks  the  sweating  and  salivation 
produced  by  jaborandi,  but  checks  also  the  headache  and  pain 
over  the  pubes,  with  desire  to  pass  water.  Mr.  Langley  has 
pointed  out  that  these  drugs  are  antagonistic  as  regards  their 
action  on  the  heart ;  thus,  jaborandi  at  first  slows,  and  then  arrests 
the  heart  in  diastole,  whilst  atropia  restores  the  heart's  action,  even 
after  its  arrest  for  a  considerable  time.  Atropia,  as  we  have 
seen,  paralyzes  the  terminations  of  the  pneumogastric  nerves,  and 
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Langley  shows  that  jaborandi  at  first  stimulates  and  then  para- 
lyzes these  nerves.  Its  antagonistic  effects  on  the  heart  are  not 
due  to  its  influence  on  the  pneumogastric,  for  it  slows  and  stops  the 
heart  after  the  complete  paralyzation  of  the  pneumogastrics  by 
curare.  The  effect  of  jaborandi  on  the  human  heart  appears  to  be 
different,  for  in  a  large  number  of  observations  I  found  that  jabor- 
andi always  considerably  quickened  this  organ.  In  two  respects 
these  drugs  agree;  thus,  each  flushes  the  face,  and  both  affect 
children  much  less  than  adults.     (See  Jaborandi). 

Muscarin  and  pilocarpin,  it  is  taught,  stimulate  the  vagi,  and  so  inhibit  the  heart 
and  arrest  it  in  diastole.  Atropia  paralyzes  the  vagi,  and  so  prevents  the  action 
of  muscarin  and  pilocarpin.  This  view  is  no  longer  tenable.  Muscarin  and  jabor- 
andi paralyze  the  excito-motory  apparatus  and  the  muscular  substance  of  the 
heart,  and  atropia  must  antagonize  these  substances  in  these  structures.  Atropia 
itself  weakens  the  heart,  probably  by  its  action  on  both  the  excito-motory  and 
muscular  substance.  So  we  have  an  instance  of  a  poison  which  paralyzes  the 
excito-motoiy,  and  muscular  substance  of  the  heart  antagonizing  a  poison  which 
also  paralyzes  the  excito-motory  and  muscular  substance.  Pilocarpin  also  anta- 
gonizes the  action  of  muscarin  on  the  heart,  and  in  this  respect  is  almost  as 
efficient  as  atropia.  Thus  we  have  another  instance  of  a  paralyzer  of  the  motory 
apparatus  and  muscular  substance  of  the  heart  antagonizing  a  poison  which 
affects  the  heart  in  exactly  the  same  way. 

Atropia  also  antagonizes  the  action  of  aconitia  on  the  heart. 

Atropia,  however,  does  not  antagonize  the  action  of  digitalis  nor  of  veratria  on 
the  frog's  heart.  Digitaline  antagonizes  the  action  of  muscarin,  pilocarpin, 
aconitia,  and  atropia. 

I  venture  to  suggest  that  these  antagonisms  may  be  due  to  chemical  displace- 
ment. That  atropia,  having  a  stronger  affinity  for  the  excito-motory  and  muscular 
substance  of  the  heart  than  muscarin,  pilocarpin,  or  aconitia,  and  consequently 
replaces  these  substances,  substituting  its  own  action  for  that  of  muscarin,  pilo-  # 
caipin,  or  aconitia,  and  atropia  is  a  much  less  powerful  paralyzer  than  muscarin, 
pilocarpin,  or  aconitia.  Indeed,  atropia  only  slows  and  weakens  but  does  not 
arrest  the  heart,  whilst  muscarin,  pilocarpin,  and  aconitia  speedily  arrest  the  heart 
in  wide  diastole.  Hence,  on  the  addition  of  a  little  atropia,  we  replace  the  action 
of  muscarin,  or  of  pilocarpin,  or  of  aconitia,  by  the  weakening  and  slowing  action 
of  atropia. 

Digitaline  and  veratria  have  a  stronger  affinity  for  the  cardiac  structures  than 
even  atropia,  and  hence  they  antagonize  the  action  of  atropia  and  of  all  the  sub- 
stances that  atropia  antagonizes.  As,  however,  digitaline  completely  arrests  the 
heart,  on  its  addition  to  a  heart  arrested  by  muscarin  or  aconitia,  we  do  not  re- 
store the  lost  pulsations,  but  change  the  character  of  the  heart,  converting  the 
widely-dilated,  flabby,  distended  red  heart  of  aconitia  into  the  small,  hard,  pale, 
rigid  heart  of  digitalis. 

Atropia  is  antagonistic  to  bromal.  Bromal  ordinarily  destroys 
life  by  increasing  the  bronchial  and  salivary  secretion,  to  so  great 
an  extent  that  the  animal  is  choked  by  it.    Now  atropia  checks 
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these  secretions,  and  thus  prevents  the  lethal  effect  of  bromal. 
But,  on  the  other  hand,  it  need  hardly  be  said  that  bromal  will 
not  prevent  the  fatal  effect  of  atropia,  for  this  drug  does  not  de- 
stroy life  by  its  influence  on  the  bronchial  mucous  membrane  or 
salivary  glands. 

Dr.  John  Harley  points  out  an  interesting  antagonism  between 
aconitia  and  belladonna.  He  poisoned  a  dog  with  aconitia  and 
reduced  the  pulse  to  65  and  75  per  minute,  and  then  gave  gr.  ^^  of 
atropia  with  the  speedy  effect  of  both  quickening  and  strengthening 
the  heart,  and  in  three-quarters  of  an  hour  the  heart  beat  300  per 
minute,  being  230  beats  faster  than  before  the  administration  of 
atropia.  Harley  adduces  this  experiment  to  show  that  atropia 
affects  the  heart  by  its  stimulating  action  on  the  sympathetic,  and 
thus  atropia  both  strengthened  and  quickened  the  heart's  beats ; 
but  whilst  atropia  by  paralyzing  the  vagi  might  quicken  the  heart 
it  could  not  increase  its  strength,  this  being  probably  due  to  the 
action  of  the  atropia  on  the  excito-motory  cardiac  apparatus. 

Preyer  maintains  that  atropia,  by  paralyzing  the  peripheral 
branches  of  the  vagus  nerve,  will  prevent  the  arrest  of  the  heart's 
contractions,  by  hydrocyanic  acid,  and  is  thus  an  antidote  to  it 

That  atropia  is  separated  from  the  body  in  part  by  the  urine  may 
be  proved  by  putting  into  the  eye  some  of  this  secretion  voided  by 
one  to  whom  belladonna  has  been  given.  J.  Harley  states  that 
atropia  is  eliminated  from  the  body  within  two  hours,  none  after 
that  time  being  found  in  the  urine. 

Dr.  Garrod  has  shown  that  caustic  fixed  alkalies  destroy  the 
active  principle  of  belladonna,  hyoscyamus,  and  stramonium,  but 
that  carbonates  and  bicarbonates  of  potash  and  soda  do  not  destroy 
it.  Lime-water,  too,  is  equally  destructive ;  hence  it  has  been  re- 
commended as  an  antidote  in  poisoning  by  belladonna.    (J.  Harley). 


ETHYL-ATROPIUM.    METHYL-ATROPIUM. 

The  action  of  these  substances,  in  which  an  atom  of  ethyl  or  methyl 
is  substituted  for  a  molecule  of  H.  in  atropia  has  been  studied  by 
Fraser  with  his  accustcmed  thoroughness  and  ability.  In  conjunc- 
tion with  Mr.  Murrell  I  have  studied  the  action  of  ethyl- atropium. 
Fraser  experimented  with  iodide  of  methyl -atropium,  sulphate  of 
methyl- atropium,  and  iodide  of  ethyl-atropium.    We  experimented 
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with  uncombined  crystalline  ethyl -atropiuxn,  prepared  for  us  by 
Mr.  Wright,  under  the  direction  of  Dr.  Graham,  Assistant  Profes- 
sor of  Chemistry  at  University  College. 


From  experiments  on  frog^,  Fraser  concludes  that  these  substances  paralyze  the 
tenninations  of  the  motor  nerves,  leaving  unaffected  the  sensory  nerves  and  spinal 
cord.  Our  experiments  led  us  to  conclude  that  ethyl-atropium  paralyzes  the 
motor-nerves  and  the  spinal  cord,  but  leaves  the  sensory  nerves  unaffected. 

Both  Fraser  and  we  find  that  these  compounds  do  not  tetanize. 

Fraser  ascertained  that  whilst  atropia  produces  in  dogs  both  paralysis  and  con- 
vulsions, ethyl-atropium  induces  only  paralysis. 

His  experiments  on  rabbits  show  that  these  substances  powerfully  paralyze  the 
cardiac  inhibitory  fibres  of  the  vagi. 

In  fatal  doses,  Fraser  finds  that  ethyl-atropium  slightly  dilates  the  pupil.  We 
have  given  it  to  men  in  doses  sufficient  to  produce  decided  symptoms,  but  without 
causing  any  dilatation  of  the  pupil.  We  all  find  that  its  topical  application  to  the 
eye  widely  dilates  the  pupil ;  but  our  experiments  on  man  show  that  in  twelve,  or 
twenty-four  hours,  the  dilatation  nearly  or  quite  passes  off. 

In  our  experiments  on  man  this  drug,  given  in  doses  sufficient  to  produce  marked 
symptoms,  neither  strengthened  nor  quickened  the  heart;  hence  we  may  infer  that 
in  the  doses  we  gave  it  does  not  in  man  paralyze  the  vagi. 

In  man,  a  dose  of  one  grain,  given  hypodermically,  produces  decided  but  tran- 
sient paralysis,  the  patient  being  unable  to  stand  or  walk,  and  the  head  dropping 
rather  towards  the  shoulder  or  chest,  and  the  upper  eyelids  drooping.  Fraser 
finds  that  in  fatal  doses  it  produces  complete  paralysis  in  dogs  and  rabbits. 

In  man,  ethyl-atropium  excites  pain  over  the  eyes,  but,  unlike  atropia,  it  does 
not  excite  delirium  nor  produce  coma,  nor  does  it  check  the  salivary  or  the  cutan. 
eous  secretion. 

Fraser  finds  that  these  compounds  act  more  powerfully  on  frogs,  and  rabbits, 
and  dogs  than  atropia.  Our  observations  confirm  his  statement  as  regards  frogs, 
but  we  find  that  the  action  of  ethyl-atropium  on  man  is  far  feebler  than  that  of 
atropia.  Thus  a  grain  given  hypodermically  excites  merely  slight  but  distinct 
symptoms,  whilst  a  grain  of  atropia  produces  great  weakness  and  sleep,  lasting 
some  hours,  with  delirium. 

It  seems,  therefore,  that  atropia  conforms  to  Fraser's  law,  namely,  that  a  tetan- 
izing  alkaloid,  when  converted  into  an  ethyl  or  methyl  compound,  loses  its  tetan- 
izing  action,  and  produces  paralysis  of  the  motor  nerves.  But  in  the  conversion 
of  atropia  into  ethyl-atropium  and  methyl-atropium,  many  of  the  other  effects  of 
atropia  are  lost ;  thus,  like  atropia,  these  compounds  dilate  the  pupil,  paralyze  the 
terminations  of  the  cardiac  inhibitory  vagus  fibres,  and  paralyze,  in  a  far  greater 
degree,  the  motor  nerves,  whilst  it  loses  the  atropia  properties  of  tetanizing,  or 
diminishing  the  salivary  and  cutaneous  secretion,  of  Affecting  the  brain,  and,  ac- 
cording to  Fraser,  of  paralyzing  the  cord. 

In  respect  to  the  effect  of  these  compounds  on  the  cord,  we  suggest  that  there 
may  have  been  some  slight  difference  in  the  preparation  used  by  Fraser,  and  that 
prepared  for  us.  Our  observations  were  very  carefully  performed,  and  we  believe 
they  may  be  relied  upon,  and  we  feel  equally  sure  that  Fraser's  are  likewise  trust- 
worthy ;  and  we  can  only  reconcile  the  discrepancy  between  us  by  the  foregoing 
assumption* 
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IIYOSCYAMUS. 

In  many,  if  not  in  all  respects,  the  effects  of  this  drug  correspond 
to  those  of  belladonna  and  stramonium.  Thus  it  flushes  the  face, 
dries  the  mouth  and  throat,  dilates  the  pupil ;  produces  a  subdued 
form  of  delirium  and  hallucination,  and  in  large  doses  comatose 
sleep.  It  greatly  quickens  and  strengthens  the  heart's  contraction, 
and  sometimes  produces  a  red  rash,  which,  like  that  of  belladonna, 
may  be  patchy.  It  increases  the  quantity  of  urine.  In  someobser- 
vations  made  by  Mr.  Pearse  and  myself,  it  failed  to  produce  in- 
creased action  of  the  kidneys  (Lawson) ;  poisonous  doses  produce 
a  drunken  gait,  from  loss  of  voluntary  power,  the  drug  probably 
acting  on  the  nervous  system  like  belladonna.  Mr.  Clifford  Gill 
tells  me  that  hyoscyamia  given  in  large  doses  will  induce  nausea 
and  vomiting,  and  that  patients  in  describing  their  sensations  say 
that  it  produces  a  feeling  of  ''sea-sickness,"  or  "deadly  sea-sick- 
ness."  In  some  valuable  papers.  Dr.  Robert  Lawson  has  recom- 
mended hyoscyamia  in  various  forms  of  mania,  with  the  view  of 
producing  sleep,  and  substituting  a  mild  for  a  more  active  and  ob- 
stinate delirium.  He  gives  a  grain  to  a  grain  and  a  half,  which  in 
fifteen  minutes  generally  induces  sleep,  lasting  ten  to  twelve  hours, 
when  the  patient  wakes  free  from  delusions.  Smaller  doses  pro- 
duced only  delirium  due  to  the  drug  without  sleep.  Hyoscyamia 
is  especially  useful  in  the  more  violent  forms  of  intermittent  mania, 
when  it  is  difficult  to  restrain  the  patient.  It  quiets  a  patient  at 
once  through  its  action  on  the  nervous  system.  I  have  tried  this 
drug  in  a  few  cases,  and  my  observations,  in  common  with  those  of 
other  observers,  entirely  corroborate  the  statements  of  Dr.  Lawson. 

I  have  tried  it  in  four  cases  of  delirium  tremens,  but  without  any 
very  satisfactory  results.  Small  doses  failed  to  produce  sleep,  but 
simply  quieted  the  violent  patient  and  substituted  the  muttering 
delirium  of  hyoscyamia  for  the  uncontrollable  delirium  of  the  dis- 
ease. Larger  doses  produced  many  hours'  sleep,  but,  on  waking, 
the  delirium  and  general  condition  were  unamended.  In  one  case 
we  gave  the  alkaloid  several  nights  successively,  but  without  any 
benefit;  then  a  dose  of  chloral  made  the  patient  sleep  all  night, 
and  with  much  improvement  next  day.  It  will  probably  be  useful 
in  cases  where  the  patient  is  very  violent,  and  irrestrainable,  with 
delirium  like  that  of  acute  intermittent  delirium. 

Hyoscyamus  is  generally  used  to  produce  sleep  when  opium  dis- 
agrees.   It  has  also  been  employed  in  neuralgia. 
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Like  atropia,  hyoscyamia,  as  Dr.  Garrod  proves,  is  destroyed  by 
the  fixed  caustic  alkalies. 

The  effects  of  hyoscyamia  are  so  similar  to  those  of  atropia  and 
daturia  that  I  determined  to  compare  the  operation  of  these  three 
alkaloids  in  a  case  of  acute  mania,  and  found  that  they  produced 
almost  identical  effects. 

The  followmg  observations  were  made  by  Mr.  J.  S.  Bury  and  myself: — 
£.  R.,  aged  twenty-two,  a  nurse  at  University  College  Hospital,  seemed,  one 
night  when  on  duty,  to  be  odd  in  her  manner ;  next  day  she  was  unmistakably 
mad.  She  lay  in  bed  with  her  eyes  closed,  disregardful  of  everjrthing  around  her. 
She  talked  incoherently,  and  when  asked  a  question  made  allusion  to  a  different 
subject.  Her  temperature  was  99,  pulse  104,  her  breathing  irregular.  Her  bowels 
were  constipated.  Beyond  her  madness  we  could  not  discover  any  disease.  Her 
manner  soon  changed,  for  next  day  she  sat  up  in  bed,  looking  vacantly  around  her, 
and  continued  in  this  state  day  and  night,  getting  no  sleep  in  spite  of  narcotics. 
Her  delusion  took  a  religious  form,  and  she  showed  a  suicidal  tendency.  She 
very  rapidly  lost  flesh,  her  eyes  became  sunken,  notwithstanding  she  took  a  fair 
amount  of  milk  and  beef-tea.  Her  tongue  was  always  dry,  and  her  temperature 
normal.  She  passed  everything  involuntarily.  Unless  we  could  give  her  sleep 
we  felt  that  she  must  soon  die,  and,  morphia  having  failed,  we  determined  to  use 
hyoscyamia.  On  the  evening  of  October  25th,  we  gave  her  a  grain  of  the  crystal- 
lized alkaloid  with  complete  success.  We  then  resolved  to  give  atropia,  and 
ascertain  if  that  would  answer  as  well.  Afraid  to  give  a  grain  of  atropia,  we,  on 
the  first  night,  gave  only  a  quarter  of  a  grain,  but  without  producing  sleep.  We 
next  gave  three-quarters  of  a  grain,  and  then  a  grain,  and  afterwards  we  employed 
daturine  and  ethyl-atropium.  The  effects  of  these  different  remedies  are  given 
subsequently  in  a  table.  With  sleep,  the  bodily  health  of  the  patient  greatly  im- 
proved, but  her  mind  continued  in  the  same  feeble  state. 

The  first  dose  of  hyoscyamia  flushed  her  face  and  hands  a  deep  red,  but  this 
effect  was  not  afterwards  noticed.  Before  the  use  of  hyoscyamia,  her  tongue,  as 
we  have  said,  was  always  dry,  and  the  day  after  the  first  dose  it  was  drier  than 
usual ;  but  subsequently,  to  our  astonishment,  the  tongue  was  almost  moist  in  the 
daytime,  though  it  became  very  dry  for  some  hours  after  each  dose  of  the  alkaloid. 
We  were  astonished  also  to  find  that,  after  the  second  or  third  day,  the  skin  was 
always  moist  during  the  day ;  during  the  early  part  of  this  treatment  her  tongue 
was  very  red,  though  moist  and  clean,  but  afterwards  it  became  quite  natural. 
About  a  week  before  she  left  hospital  to  go  home  she  was  allowed  to  get  up,  and 
she  constantly  walked  slowly  about  the  ward,  kneeling  down  before  the  other 
patients.  We  were  unable  to  take  the  pulse  very  frequently,  or  otherwise  very 
closely  study  the  effects  of  this  large  dose  of  hyoscyamia,  as  we  were  afraid  lest 
we  should  wake  her,  and  we  felt  that  her  life  depended  on  her  getting  sound  re- 
freshing sleep.  After  the  first  dose  of  hyoscyamia,  the  pulse  rose  from  Z04  to  144 
in  half  an  hour ;  in  an  hour  it  had  fallen  to  120,  and  then  gradually  declined,  till 
after  eight  or  nine  hours  it  again  beat  100.  The  respirations  were  not  hurried. 
After  the  second  dose  the  pulse  rose  from  104  to  125.  On  the  following  nights  the 
pulse  was  very  little  affected.  On  the  twelfth  day  of  her  illness  her  pulse  fell  to 
80.  We  may  add  that  throughout  her  pupils  were  widely  dilated.  We  now  g've  a 
table  showing  the  effect  of  the  various  alkaloids  in  producing  sleep : — 
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Datb. 

Mboicimb. 

TllIB  GIVEN 

Interval  be- 
fore SLEEP. 

Duration  op 

SLEEP. 

Z876 

Oct.     21 

Liq.  Moq).  ntxx. 

Bedtime 

None. 

«i      22 

Same 

«) 

None. 

«*      23 

Same 

f» 

— 

None. 

..      24 

Liq.  Morp.  in  100  (in  three  doses) 

t« 

— 

None. 

n      25 

Hyoscyamia,  gr.  i  C?) 

4        P.M. 

z    hr. 

15J  hrs. 

„      26 

Ilyoscyamia,  gr.  i 

7 

I J  hrs. 

Ill  hrs. 

»»      27 

Same 

7-45    » 

i^hrs. 

9.}  hrs. 

.,      28 

Same 

8.15    » 

z|  hrs. 

8    hre. 

1.      29 

Sulphate  of  atropia,  gr.  } 

5 

— 

No  sleep. 

»      30 

Hyoscyamia,  gr.  i 

ZZ.45  A.M. 

I J  hrs. 

xij  hrs. 

n      31 

Sulphate  of  atropia,  gr.  { 

9.7     P.M. 

z    hr.  8  m. 

7ihrs. 

Nov.    I 

Sulphate  of  atropia,  gr.  i 

8 

2    hrs. 

7}  hrs. 

,.      2 

Hyoscyamia,  gr.  i 

8.15    11 

x|  hrs. 

9I  hrs. 

»t      3 

Daturine,  gr.  i 

8.15    „ 

z    hr. 

8    hrs. 

• 
..      4 

Ethyl-atropium,  gr.  z. 

8.30    „ 

— 

No  sleep. 

..      5 

Hyoscyamia,  gr.  z 

10.Z5A.M. 

r    hr.  5  m. 

13I  hrs. 

„      6 

Same 

8        P.M. 

i^hrs. 

9I  hrs. 

1.      7 

Daturine  gr.  z 

8         ., 

2|hrs. 

7    hrs. 

..      8 

Sulphate  of  atropia,  gr.  z 

8.15    » 

2   hrs. 

7    hrs. 

H        9 

Hyoscyamia,  gr.  z 

8.30    » 

2   hrs. 

8    hrs. 

„     10 

Daturine,  gr.  z 

8.30    „ 

2   hrs. 

6    hrs. 

,.     II 

Sulphate  of  atropia,  gr.  z 

8.30    „ 

xfhrs. 

6Jhrs. 

„     12 

Hyoscyamia,  gr.  z. 

8         „ 

}hr. 

7jhrs. 

M         13 

Daturine,  gr.  z 

8.30    „ 

z    hr. 

7    hrs. 

n      14 

Sulphate  of  atropia,  gr.  z 

8.30    „ 

z    hr. 

7    hrs. 

».      15 

Ethyl -atropium,  gr.  z 

No  sleep 

— 

„      16 

Sulphate  of  atropia,  gr.  z 

8.30  P.M. 

z}hrs. 

8    hrs. 

Hence,  excluding  the  first  two  nights  with  hyoscyamia,  during  which  time  the 
patient  appeared  to  grow  somewhat  accustomed  to  the  drug,  and  thus  it  seemed 
to  lose  some  of  its  effect,  we  find  that  hyoscyamia,  on  an  average,  produced  nine 
an  I  a  half,  sulphate  of  atropia  seven  and  a  quarter,  and  daturine  seven  and  three- 
quarters  hours*  sleep. 

It  thus  appears  that  in  cases  of  madness  or  delirium,  sulphate  of  atropia  and 
daturine  are  as  efficacious,  or  nearly  so,  as  the  far  more  expensive  alkaloid  hyos- 
cyamia. Perhaps  it  may  he  objected  that  the  sleep  she  latterly  obtained  was 
natural  sleep,  not  at  all  due  to  the  alkaloids ;  but  the  preceding  table  shows  that 
on  the  night,  she  took  a  too  small  dose  of  sulphate  of  atropia,  and  on  the  night 
she  took  ethyl-atropium,  she  had  not  even  five  minutes*  sleep ;  the  nights  were 
absolutely  sleepless.  The  sleep  was  very  heavy,  but  the  patient  could  be  waked, 
but  immediately  relapsed  into  sleep.  Sometimes  the  breathing  was  a  little  ster- 
torous. She  slept  with  her  mouth  wide  open.  We  deferred  publishing  the  case 
for  some  weeks,  that  we  might  ascertain  how  the  patient  progressed  after  leaving 
the  hospital,  as  we  felt  that  possibly  the  alkaloids  might  have  caused  some  of  her 
delirium,  though  this  was  improbable,  for  the  delirium  of  belladonna  usually  sub- 
sides in  less  than  twenty-four  hours,  and  yet  in  this  case,  when  she  took  ethyl- 
atropium  (a  drug  which  does  not  affect  the  brain)  and  got  no  sleep,  the  deliriuzn 
was  always  worse  the  day  following  the  sleepless  night. 

About  a  week  after  reaching  home  she  began  to  improve,  and  the  report  in  a 
letter,  dated  December  7,  says,  **  For  the  last  ten  or  eleven  days  she  has  been 
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quite  sensible.  She  is  quite  cheerful,  but  her  eyes  are  too  weak  to  read  much  at 
present."  The  effect  of  the  alkaloids  on  her  eyes  had  not,  it  seems,  quite  dis- 
appeared twenty-one  days  after  the  last  dose  of  alkaloid. 


STRAMONIUM. 

Stramonium  produces  symptoms  very  similar  to  those  induced  by 
belladonna.  A  stramonium  ointment,  used  at  the  Middlesex  Hos- 
pital, is  made  by  mixing  half  a  pound  of  fresh  stramonium  leaves 
with  two  pounds  of  lard,  and  gently  heating  till  the  leaves  become 
friable,  then  straining  through  lint.  This  ointment,  spread  on  lint 
and  applied  thrice  daily  relieves  pain.  Stramonium,  smoked  with 
or  without  tobacco,  is  mainly  used  to  reduce  spasm  in  asthma.  It 
is  especially  valuable  in  pure  asthma,  that  is,  when  the  lungs  are 
structurally  free  from  disease,  and  is  useless  when  the  dyspncea  is 
due  to  heart  disease.  Twenty  grains  of  the  dried  leaves,  or  ten  of 
the  powdered  dry  root,  may  be  smoked,  inhaling  meanwhile  into 
the  lungs;  or  an  inverted  tumbler,  into  which  fumes  have  been 
puffed  until  it  is  filled,  may  be  placed  over  the  mouth,  and  the  con- 
tents inhaled  by  a  deep  inspiration.  It  excites  a  good  deal  of 
cough.  The  inhalation  may  be  repeated  again  and  again.  It  is 
better  to  smoke  the  plant  unmixed,  as  few  can  draw  the  fumes  of 
tobacco  into  the  lungs  without  great  discomfort.  There  is  no 
doubt  that,  in  many  cases  of  asthma,  stramonium  is  very  suc- 
cessful ;  but  in  others,  without  apparent  reason,  it  fails,  and,  even 
when  it  succeeds,  its  influence  gradually  diminishes  by  use.  Some- 
times datura  tatula  succeeds,  when  datura  stramonium  has  failed. 
Dr.  Salter  believed  that  stramonium  often  failed,  owing  to  the 
badness  of  the  preparation,  and  he  advised  asthmatics  to  grow 
and  prepare  their  own  stramonium.  Its  effect  is  more  manifest 
when  employed  at  the  very  commencement  of  an  attack,  afford- 
ing but  little  relief  when  the  paroxysm  is  fully  developed.  Cold 
stramonium  smoke  can  sometimes  be  inhaled  when  the  hot  is 
intolerable.     It  has  been  used  in  neuralgia. 

Like  belladonna  and  hyoscyamus,  its  active  principle,  as  Dr. 
Garrod  has  shown,  is  destroyed  by  caustic  potash  and  caustic 
soda. 
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DUBOISIA  MYOPOROIDES. 

This  solanaceous  plant,  for  some  time  used  in  Australia,  has  been 
introduced  into  this  country  by  Mr.  John  Tweedy.  It  yields  an 
alkaloid  which  possesses  the  same  properties  as  atropia,  but  is  far 
more  powerful  in  its  action  on  man.  It  dilates  the  pupil,  paralyzes 
the  muscles  of  accommodation.  It  checks  perspiration,  and  drys 
the  mouth.  It  produces  delirium,  headache,  gfreat  weakness,  and 
sometimes  a  rash  similar  to  that  of  belladonna.  It  accelerates  the 
pulse  and  antagonizes  the  action  of  muscaria  on  the  frog's  heart, 
and  tetanizes  and  paralyzes.  The  alkaloid  is  so  powerful  that  a  i 
in  120  solution,  specially  applied  to  the  eyes,  often  excites  great 
giddiness,  weakness,  and  a  "drunken  feel.*'  Though  duboisin  is 
much  stronger  than  atropia  on  man,  atropia  is  more  powerful  than 
duboisin  on  frogs. 


HYDROCYANIC  ACID.    CYANIDE  OF  POTASSIUM. 

These  poisonous  substances  are  destructive  alike  of  animal  and 
vegetable  life. 

When  applied  to  the  skin  for  a  long  time,  solutions  of  these 
substances,  particularly  the  cyanide,  excites  some  inflammation  on 
account  of  their  alkalinity. 

Kept  in  contact  with  the  skin  for  awhile,  they  diminish  sensi- 
bility. Formerly  they  were  employed  externally  in  painful  dis- 
eases, such  as  neuralgia  and  rheumatism ;  now,  however,  they  are 
quite  superseded  by  more  successful  remedies.  But  in  allaying  the 
tormenting  itching  of  urticaria,  lichen,  eczema,  and  prurigo,  they 
are  undoubtedly  very  serviceable.  The  itching  skin  should  be 
bathed  with  a  lotion  made  of  a  drachm  of  the  cyanide  of  potas- 
sium to  a  pint  of  water,  or  thirty  drops  of  hydrocyanic  acid  to  the 
ounce  of  water  or  glycerine.  In  respect  to  the  cyanide,  the  action 
of  the  prussic  acid  is  assisted  by  the  potash  combination  with  it. 
It  need  hardly  be  observed  that  such  a  lotion  must  not  be  applied 
to  broken  skin  for  fear  of  poisoning  by  absorption. 

Dr.  Gee  employs  sulpho-cyanide  of  potassium  in  tinea  tonsurans. 
He  recommends  the  hair  to  be  kept  close  cut,  and  that  the  scalp 
should  be  washed  twice  a  day  with  warm  water  and  soap,  and 
after  drying  the  head,  the  patches  should  be  well  rubbed  with  a 
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lotion  composed  of  half  an  ounce  of  sulpho-cyanide  of  potassium, 
I  ounce  of  glycerine,  and  7  ounces  of  water.  The  scalp  should  be 
covered  night  and  day  with  lint  soaked  in  this  lotion,  super-impos- 
ing a  piece  of  oiled  silk;  a  stronger  solution  is  apt  to  excite 
eczema. 

The  acid  possesses  a  bitter  characteristic  taste,  and  excites  a 
sensation  of  itching  in  the  mouth.  It  stimulates  the  flow  of  saliva, 
possibly  by  its  action  on  the  mucous  membrane  of  the  mouth. 

Taken  in  moderate  doses,  in  a  healthy  stomach  the  acid  appears 
neither  to  [>roduce  nor  to  undergo  change;  it  is,  nevertheless, 
much  used,  frequently  with  benefit,  in  painful  diseases  of  this 
organ,  as  in  chronic  ulcer,  cancer,  chronic  gastritis,  gastralgia, 
etc.  Not  only  does  it  occasionally  mitigate  the  pain  of  these  af- 
fections, but  it  may  also  check  vomiting. 

Hydrocyanic  acid  passes  very  speedily  into  the  blood,  and  is  as 
speedily  eliminated,  probably  with  the  breath ;  hence,  if  life  can 
be  supported  for  half  an  hour  after  a  poisonous  dose,  the  patient  is 
generally  safe. 

How  it  destroys  life  is  still  a  disputed  question.  Being  fatal 
equally  to  plants  and  animals,  it  is  not  necessary  that  it  should  act 
on  the  nervous  centres,  as,  from  the  rapidity  of  its  action,  has  been 
supposed.  From  his  experiments  on  frogs,  Kolliker  concludes 
that  it  paralyzes  first  the  brain,  next  the  cord,  and  then  the  motor 
nerves,  the  paralysis  extending  from  the  trunk  to  the  periphery.  It 
paralyzes  the  heart,  its  action  ceasing  in  the  diastole.  The  volun- 
tary muscles  soon  lose  their  irritability,  and  become  stiff. 

Preyer  maintains  that  large  doses  of  hydrocyanic  acid  paralyze 
the  heart  at  once;  that  moderately  fatal  doses  deprive  the  blood  of 
oxygen ;  and  that  as  belladonna  paralyzes  the  peripheral  branches 
of  the  vagus,  and  at  the  same  time  stimulates  the  nervous  centres 
of  respiration,  atropia  in  these  cases,  hypodermically  injected,  will 
prevent  death. 


OPIUM  AND  ITS  PREPARATIONS. 

Small  doses  of  opium  excite  tetanus  in  frogs ;  but  birds,  such  as 
ducks,  chickens,  and  pigeons,  cannot  be  poisoned  by  crude  opium, 
by  aqueous  extract,  nor  by  black  drop  (acetum  opii),  given  inter- 
nally ;  and  morphia  salts  must  be  given  in  enormous  doses.  Mor- 
phia employed  hypodermically  in  very  large  doses  never  causes 
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sleep  nor  stupor,  but  convulsions.  Thebaia  is  a  tetanizing  agent 
inferior  only  to  strychnia  and  bnicia.  Narcotina,  almost  without 
effect  on  man,  destroys  birds  in  doses  of  two  to  seven  grains  when 
used  hypodermically.  Codia  is  a  fatal  convulsive  agent  to  pigeons. 
Meconia  given  internally  causes  emesis,  but  is  harmless  when  in- 
jected under  the  skin.  Narceia  has  no  perceptible  influence  except 
to  disturb  the  respiration  slightly.  Cryptopla  in  doses  of  one-fifth 
to  one-half  a  grain  has  no  effect.  None  of  these  agents  cause 
sleep  in  pigeons,  ducks,  or  chickens.    (Dr.  Weir  Mitchell). 

Dogs,  cats,  and  rabbits  require  larger  doses  of  opium  to  produce 
stupor  or  sleep,  which  is  generally  accompanied  by  convulsions. 
In  the  lower  animals,  like  frogs,  opium  only  excites  tetanus  ;  but 
as  we  ascend  in  the  animal  kingdom  the  soporific  effects  become 
apparent,  and  are  most  marked  in  man.  Race  modifies  the  effects 
of  opium,  for  it  drives  the  Javanese  and  Malays  into  a  temporary 
madness ;  and  even  among  Europeans  its  effects  vary  considerably 
in  different  individuals.  In  some  persons,  especially  women,  it 
produces  much  excitement  but  no  sleep,  the  excitement  being 
sometimes  pleasant,  at  other  times  extremely  disagreeable.  In 
some  instances  if  it  fails  to  induce  sleep  it  soothes,  and  pleasant 
ideas  occupy  the  mind ;  with  other  persons  it  induces  restlessness, 
excitement,  and  even  delirium. 

Preparations  of  opium,  applied  by  means  of  poultices  or  friction, 
are  absorbed  by  the  unbroken  skin. 

Poultices  containing  laudanum  are  used  to  allay  the  pain  of 
superficial  and  even  of  deep-seated  inflammations,  and  enough 
may  be  absorbed  in  this  way  to  produce  deep  sleep.  Friction  con- 
siderably increases  the  absorption ;  thus  liniment  of  opium,  well 
rubbed  in,  relieves  neuralgias,  pleurodynia,  and  myalgia.  The 
abraded  skin  absorbs  still  more  freely,  and  preparations  of  opium 
or  morphia  are  applied  to  irritable,  cancerous,  and  simple  sores. 
Morphia,  dissolved  in  glycerine  and  spread  on  lint,  is  a  useful 
application  to  a  painful  cancerous  sore. 

The  hypodermic  injection  of  morphia,  originated  by  Dr.  Alexan- 
der Wood,  is  now  extensively  employed  to  relieve  pain,  produce 
sleep,  prevent  spasm,  and  for  other  purposes,  and  is  preferable  to 
the  administration  of  the  drug  by  the  mouth.  Its  action  is  more 
rapid,  its  effects  more  permanent,  and  it  neither  destroys  the  appe- 
tite nor  constipates  the  bowels.  At  first  not  more  than  a  sixth 
part  of  a  grain  should  be  injected ;  a  larger  quantity  sometimes 
produces  serious  symptoms. 

An  injection  not  unfrequently  causes  a  good  deal  of  excitement 
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giddiness,  even  intoxication,  great  nausea,  and  repeated  vomiting', 
followed  by  considerable  depression.  Often,  indeed,  the  patient  is 
4infitted  for  work  during  the  rest  of  the*  day.  These  inconveniences, 
however,  can  mostly  be  avoided  by  keeping  the  patient  recumbent 
for  some  hours  after  the  injection.  Belladonna  seems  to  obviate 
these  unpleasant  symptoms,  if  combined  with  morphia  in  the  rela- 
tive proportion  of  twenty  parts  of  morphia  to  one  part  of  atropia. 

An  injection  occasionally  produces  redness  of  the  face,  contrac- 
tion of  the  jaw,  dyspnoea,  clonic  spasms  of  the  limbs,  hammering 
frequent  pulse,  symptoms  which  last  about  five  minutes,  followed 
on  their  decline  by  violent  sweating.  These  symptoms  are  said  to 
occur  when  the  injection  directly  enters  a  vein  (Nussbaum,  Muhe, 
and  Hausman).  By  long  persistence  in  hypodermic  injections,  the 
system  becomes  habituated  to  opium,  so  that  not  only  must  the 
quantity  be  increased,  but  when  discontinued  a  patient  suffers  the 
depressing  effects  of  an  opium-eater  deprived  of  his  opium.  Some- 
times so  severe  are  these  sufferings,  that  patients  declare  that  the 
distress  occasioned  by  the  intermission  of  the  injection  is  worse 
than  the  pain  itself.  The  injection  may  be  made  in  any  part  of  the 
body ;  but,  for  the  sake  of  convenience,  it  is  better  to  choose  a 
place  where  the  skin  is  loose.  A  fold  of  skin  should  be  pinched 
up  firmly,  and  then  the  needle  is  thrust  quickly  through  it  into  the 
subcutaneous  tissue.  If  patients  dread  the  slight  pain  of  the  punc- 
ture, the  sensibility  of  the  skin  may  be  first  deadened  by  the  ether 
spray.  If  a  patient  administers  a  hypodermic  injection  to  himself 
he  can  conveniently  nip  up  the  skin  with  a  wooden  clip,  this  con- 
trivance enabling  him  to  inject  the  ^olution^in  his  arm  when  of 
course  he  can  only  use  one  hand.  It  is  hardly  necessary  to  say 
that  it  is  rarely  advisable  to  allow  a  patient  to  administer  the  in- 
jection himself.  Immediately  after  the  injection,  a  sharp  smarting 
pain  is  felt,  and  in  many  cases,  a  large  flat  weal,  like  that  of  urti- 
caria, soon  arises.  If  care  is  taken  to  make  the  solution  as  nearly 
neutral  as  possible,  the  pain  is  much  reduced.  It  should  be  re- 
membered that  these  injections  sometimes  leave  a  hard  horny 
cicatrix;  hence,  it  is  important  to  inject  some  part  of  the  skin 
covered  by  the  clothes. 

Eulenberg  states  that  the  sensibility  round  the  punctured  spot  is 
lessened  if  the  injection  is  made  over  a  superficial  sensory  nerve ; 
and  that  the  sensibility  of  the  whole  skin  territory  of  this  nerve  is 
somewhat  blunted. 

A  single  injection  sometimes  cures  recent  and  even  long-standing 
sciatica,  facial  and  other  neuralgias,  but  it  usually  gives  only  tem- 
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porary  relief,  and  the  injection  must  be  repeated  from  time  to  time. 

Injections  continued  for  days,  weeks,  or  perhaps  months,  some- 
times cure  obstinate  cases  of  neuralgia  and  its  allies.  Sometimes 
every  second  day,  or  twice  a  week,  is  sufficient  to  mitigate  the  pain 
and  after  a  time  to  cure.  A  single  injection  frequently  cures  lum- 
bago at  once;  but,  as  the  mere  insertion  of  a  needle  is  often 
equally  efficacious,  some  of  the  speedy  cures  attributed  to  the  in- 
jection must  be  due  to  the  effect  of  unintended  acupuncture.  Hjrpo- 
dermic  injection  relieves  the  pain  of  severe  pleurodynia,  but  most 
cases  of  pleurodynia  yield  to  milder  treatment.  It  is  particularly 
efficacious  in  the  pain  of  renal,  biliary,  and  intestinal  colic.  Al- 
though not  often  required,  a  mild  morphia  injection  will  allay 
severe  toothache.  Morphia  injections  are  sometimes  needed  to 
relieve  the  pain  of  acute  inflammations,  like  pleurisy  and  pneu- 
monia, but  are  rarely  required  unless  the  suffering  is  severe  or 
persistent. 

Morphia  injections  are  used  to  produce  sleep.  Morphia,  sub- 
cutaneously  injected,  acts  more  speedily  and  in  smaller  quantities 
than  when  swallowed. 

Morphia  is  injected  to  produce  sleep  in  acute  mania,  delirium 
tremens,  chorea,  &c.  In  delirium  tremens,  even  when  bromide  of 
potassium  and  chloral  have  failed,  an  injection  often  speedily  pro- 
duces sleep.  A  morphia  injection  is  useful  in  chorea,  when  the 
movements  prevent  sleep,  and  when  wakefulness,  by  wes^ening 
the  patient,  increases  the  movements.  Dr.  Clifford  Allbutt  employs 
morphia  injections  in  dyspepsia  of  an  irritable  kind,  when  the 
patient  is  spare,  fretful,  keen,  hasty,  or  absent  in  manner,  with  a 
tongue  too  clean,  red  at  tip  and  edges,  small  pulse,  and  broken 
sleep. 

Dr.  Allbutt  strongly  recommends  a  morphia  injection  in  the 
dyspnoea  of  heart  disease,  and  in  disease  of  the  large  vessels,  in 
the  pain  of  angina  pectoris,  and  of  intra- thoracic  tumours.  By 
removing  djrspncea,  it  permits  sleep,  and  recruits  the  worn-out 
patient.  It  strengthens  the  heart,  and  so  removes  congestion  of 
the  lungs  and  face.  Dr.  Allbutt  considers  it  less  useful  in  aortic 
than  in  mitral  disease.  I  have  long  employed  these  injections  in 
heart  disease,  and  can  corroborate  Dr.  Allbutt's  statements.  It  is 
hardly  possible  to  exaggerate  the  relief  this  treatment  confers  on  a 
patient  suffering  from  cardiac  dyspnoea.  Almost  directly  on  fall- 
ing asleep,  a  severe  sensation  of  dyspnoea  compels  the  patient  to 
awake  and  sit  upright  in  bed ;  a  patient  often  says  that  the  distress 
from  want  of  sleep  is  harder  than  other  serious  sufferings.    The 
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appetite,  already  bad,  becomes  worse,  lack  of  sleep  and  weakness 
rapidly  sets  in.  In  such  a  case,  the  comfort  afforded  by  a  hypo- 
dermic injection  is  almost  incredible.  It  ensures  several  hours' 
refreshing  sleep,  from  which  the  patient  awakes  wonderfully  re- 
vived, the  dyspnoeal  attacks  for  the  next  twenty-four  hours  are 
thus  warded  off.  The  heart,  thus  strengthened,  and  in  the  case  of 
mitral  disease  the  pulse  made  less  regular  and  slower,  the  patient's 
condition  is  not  only  notably  relieved,  but  his  life  prolonged.  It 
must  be  borne  in  mind  that,  in  heart  disease,  this  cardiac  dyspncea 
is  often  associated  with  another  form  of  dyspncea  arising  from 
dropsy  of  the  pleura,  and  of  the  lung.  The  dyspnoea  due  to  these 
two  causes  is  permanent ;  whilst  the  dyspnoea  due  to  the  heart  is 
paroxysmal,  and  generally  occurs  only  on  falling  asleep.  The 
hypodermic  injection  of  morphia  will  not  relieve  permanent  dysp- 
ncea or  orthopnoea— conditions  best  treated  by  incisions  into  the 
dropsical  legs,  to  drain  away  the  dropsical  fluid.  In  cardiac 
dyspnoea,  a  sixth  of  a  grain  twice  or  three  times  a  week  often 
suffices,  but  the  dose  and  frequency  in  severe  cases  must  be  gradu- 
ally increased  to  a  quarter  of  a  grain  each  night.  Doctors  are 
often  afraid  to  administer  morphia  in  the  case  of  a  patient  propped 
up  in  bed,  with  livid  ears,  nose,  and  nails,  with  distended  jugulars 
and  dropsical  extremities,  with  weak,  frequent,  and  irregular 
pulse.  They  dread  lest  the  morphia  should  weaken  the  heart, 
make  the  patient  worse,  if  not  kill  him  outright.  This  fear  is  quite 
groundless,  and  this  treatment  may  be  employed  without  any 
apprehension  of  injury  to  the  patient,  even  if  in  a  rare  instance 
it  should  fail  to  benefit. 

Dr.  Spender  employs  morphia  injections  to  arrest  the  severe 
vomiting  of  pregnancy  and  other  obstinate  and  dangerous  forms 
of  vomiting.  An  injection  often  arrests  persistent  hiccup,  and 
sometimes  puerperal  convulsions;  it  has  likewise  been  successfully 
employed  in  tedious  labour,  produced  by  a  rigid  os  utero. 

Dr.  T.  J.  Gallaher,  of  Pittsburg,  and  more  recently  Dr.  John 
Patterson,  of  Constantinople,  have  witnessed  great  benefit  from 
the  hypodermic  injection  of  morphia  in  cholera,  even  in  the  stage 
of  collapse.  The  cramps  and  vomiting  cease,  the  patient  falls 
asleep,  the  skin  gradually  becomes  warm,  and  the  pulse  returns. 
They  employ  one-fourth  to  one-eighth  of  a  grain  of  morphia,  and 
usually  one  or  two  injections  suffice.  In  the  early  stages  the 
patient  falls  asleep  and  wakes  almost  well.  Dr.  Patterson  has 
employed  this  treatment  for  children. 
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Dr.  Braithwaite  has  successfully  given  small  doses  of  morphia 
hypodermically  in  haemoptysis. 

A  hypodermic  injection  of  morphia  is  sometimes,  as  Mr.  Hunter 
has  pointed  out,  very  useful  in  melancholia.  I  have  seen  a  patient 
who  became  dreadfully  depressed,  whose  expression  became  com- 
pletely altered,  and  who  at  these  times  was  weak  and  tottery,  and 
without  appetite.  Five  minutes  after  the  injection,  the  man  was 
wholly  changed  and  had  become  himself  again.  His  depression 
and  weakness  left  him,  his  natural  expression  returned,  and  he 
could  at  once  take  a  walk  of  several  miles,  and  return  home  and 
eat  a  good  meal.  It  is  a  most  difficult  question  for  the  doctor  to 
decide  whether  in  such  a  case  he  should  permit  the  injection,  lest 
the  patient  become  the  victim  of  the  opium  habit.  But  I  must  con- 
fess that,  seeing  the  wonderful  transformation  it  has  caused,  how 
the  patient  has  passed  from  utter  wretchedness  to  happiness  and 
serenity  of  mind,  that  I  have  not  been  able  to  prohibit  its  use. 

Dr.  Buxton  Shillitoe  strongly  recommends  for  carbuncles  and 
boils  the  local  application  of  an  extract  of  opium  the  consistence  of 
treacle.  The  extract  must  be  thickly  smeared  three  or  four  times 
a  day  over  and  around  the  swelling.  Applied  early,  it  often 
causes  the  boil  to  abort;  or  it  limits  its  progress 'and  eases  pain. 
After  the  extract,  Mr.  Shillitoe  applies  a  plaster,  composed  of 
equal  parts  of  soap,  opium,  and  mercury,  spread  on  thick  leather. 
Should  suppuration  set  in,  he  lets  out  the  matter,  and  applies  a 
poultice  over  a  small  hole  cut  in  the  plaster. 

Dropped  into  the  eye,  laudanum  and  solutions  of  morphia  cause 
smarting,  redness,  and  slight  inflammation  of  the  conjunctiva. 
They  contract  the  pupil,  but  less  so  than  if  administered  in  other 
ways.  Opium,  however,  is  never  used  specifically  to  contract  the 
pupil;  calabar  bean  effecting  this  more  safely,  easily,  and 
thoroughly.  Opium  wine,  dropped  into  the  eye,  is  used  to  relieve 
the  pain  of  conjunctivitis,  and  by  slight  stimulation  to  improve  the 
condition  of  the  membrane.  The  wine  of  the  present  Pharmaco- 
pceia,  containing  spices,  must  not  be  so  employed,  as  it  would 
aggravate  the  mischief;  but  the  wine  of  the  Pharmacopoeia  of 
1864  must  be  used.  Mixed  with  either  tannin  or  creosote,  opium 
is  often  introduced  into  the  hollow  of  a  painful  tooth,  and  if  the 
pain  is  produced  by  inflammation  of  the  exposed  pulp,  this  appli- 
cation often  gives  relief. 

A  somewhat  full  dose  of  opium  produces  much  disagreeable 
dryness  of  the  mouth  and  throat.  The  same  annoying  symptom 
follows  likewise  on  the  hypodermic  injection  of  morphia. 
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The  preparations  of  opium  are  rarely  used  for  their  topical  effect 
on  the  throat,  but  I  think  that  their  good  effects  are  often  due  to 
the  local  action.  For  instance,  many  coughs,  as  in  some  cases  of 
phthisis,  are  really  produced  by  the  condition  of  the  throat,  where 
it  is  red,  inflamed,  and  even  ulcerated — a  condition  which  excites 
much  irritation,  and  a  frequent  hacking  cough,  especially  trouble- 
some at  night.  This  cough  is  much  relieved  by  the  topical  appli- 
cation of  morphia  dissolved  in  glycerine,  honey,  or  treacle,  or 
some  other  viscid  substance,  which  causes  the  mixture  to  linger 
some  time  over  the  irritable  membrane.  It  is  well  known  that  the 
cough  of  chronic  phthisis  is  often  best  treated  by  directing  the 
patient  to  retain  for  some  time  in  the  pharynx  a  weak  solution  of 
morphia  in  glycerine,  honey,  or  mucilage,  so  as  to  blunt  the  irrita- 
bility of  these  parts,  and  allay  cough.  Hence,  too,  the  excellent 
effects  of  morphia  lozenges  allowed  to  dissolve  slowly  in  the  mouth. 
Even  in  coughs  entirely  dependent  on  lung  disease,  opium  or  mor- 
phia administered  so  that  the  medicine  clings  for  some  time  in 
contact  with  the  structures  just  outside  the  larynx,  appear  to  have 
a  greater  influence  than  when  the  medicine  is  conveyed  quickly 
into  the  stomach.  This  result  is  probably  due  to  the  fact,  hereto- 
fore insisted  on,  that  drugs  appear  to  possess  remedial  virtues  over 
the  organs  of  the  body,  even  when  applied  only  to  the  orifice  of 
the  passages  leading  to  them. 

The  following  is  a  good  formula  to  allay  coughs:  Morphia,  one- 
fortieth  part  of  a  grain ;  spirits  of  chloroform,  three  minims  in  a 
drachm  of  glycerine,  syrup  of  lemons,  diluted  honey  or  treacle, 
repeated  frequently  at  times  when  the  cough  is  troublesome,  till 
the  paroxysm  is  subdued. 

It  is  often  taught  that  morphia  should  not  be  given  in  catarrh 
or  bronchitis.  When  the  expectoration  is  abundant,  and  there  is 
duskiness  of  the  skin,  showing  deficient  oxidation,  opiates  or  other 
narcotics  that  produce  profound  sleep  must  of  course  be  given  very 
guardedly,  otherwise  the  expectoration,  during  sleep,  may  accumu- 
late in  the  lungs,  and  give  rise  to  serious  results.  On  the  other 
hand,  we  meet  with  cases  of  free  expectoration,  with  very  little 
rhonchus,  and  no  signs  of  obstructed  oxidation,  and  very  violent 
and  frequent  cough.  In  such  cases,  opiates  relieve  cough,  and 
lessen  expectoration ;  for  the  secretion  of  mucus  in  the  bronchial 
tubes  is  certainly  stimulated  by  violent  coughing,  and  when  this 
is  allayed,  the  expectoration  becomes  much  less  abundant.  That 
coughing  may  excite  secretion  in  the  bronchial  tubes,  is  shown 
by  the  common  fact,  that  if  a  patient  can  restrain  his  cough,  the 
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expectoration  becomes  less,  without  any  signs  of  accumulation  in 
the  lungs. 

Taken  into  the  stomach,  opium  lessens  both  its  secretion  and 
its  movements,  and  consequently  checks  digestion.  Its  retarding 
effect  on  digestion  is  exemplified  by  the  well-known  fact,  that 
when  an  opiate  is  given  too  near  a  meal,  the  food  vomited  hours 
afterwards  is  only  very  partially  digested.  Nay,  according  to 
Bernard,  a  hypodermic  injection  may  have  this  effect,  for  he 
found  the  crops  of  pigeons  full  after  a  hypodermic  dose  of  mor- 
phia. Here  we  have  a  sufficient  reason  why  opiates  should  not 
be  given  shortly  before  or  after  a  meal,  unless,  indeed,  it  is  in- 
tended to  diminish  appetite,  or  to  hinder  the  natural  movements 
of  the  stomach. 

Opiates  not  uncommonly  excite  nausea  and  vomiting,  symptoms 
very  apt  to  occur  in  the  morning  after  a  night  dose. 

Opium,  or  its  alkaloid,  morphia,  is  given  to  quell  the  pain  of 
many  stomach  affections,  and  to  check  the  vomiting  which  may 
accompany  them.  Thus  it  is  useful  in  cancer  and  chronic  ulcer 
of  the  stomach,  and  in  chronic  gastritis  from  excessive  indul- 
gence in  alcoholic  drinks.  Morphia,  in  small  doses,  combined 
with  tonics,  taken  a  short  time  before  meals,  is  very  efficacious 
in  removing  the  pain,  the  nausea,  and  want  of  appetite,  so  often 
connected  with  alcoholism.  In  the  treatment  of  gastrodynia  with 
heartburn,  Graves  employed  morphia  in  small  doses  combined 
with  bismuth. 

The  effects  of  opium  on  the  intestines  are  identical  with  those  on 
the  stomach ;  that  is  to  say,  it  checks  both  secretion  and  movement, 
thus  constipating  the  bowels  in  health,  and  restraining  diarrhaea  in 
disease.  Constipation,  one  of  the  disagreeable  consequences  fol- 
lowing an  opiate,  is  much  less  marked  when  morphia  is  employed 
hypodermically. 

Some  persons  can  never  take  even  a  small  dose  of  laudanum  or 
morphia,  without  their  motions  becoming  for  a  day  or  two  of  a 
clayey  colour,  and  their  urine  high-coloured. 

Opium,  or  its  alkaloid,  morphia,  is  very  frequently  and  very 
beneficially  given  in  both  acute  and  chronic  diarrhoea.  It  is  useful 
in  the  acute  forms,  after  the  expulsion  of  the  disturbing  irritant. 
It  is,  moreover,  of  great  use  in  the  chronic  diarrhoeas  of  tubercu- 
losis, dysentery,  and  other  organic  diseases. 

In  typhoid  fever,  opium,  in  small  doses,  given  at  night,  may 
serve  a  double  purpose.  In  wakefulness,  with  delirium,  whether 
of  the  boisterous  or  muttering  kind,   opium   will   often  produce 
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sleep,  and  thus  check  the  delirium,  while  at  the  same  time  it  will 
control  or  even  subdue  the  diarrhoea. 

There  is  a  form  of  dyspepsia  and  diarrhoea  which  yields  to  small 
doses  of  opium.  There  is  probably  increased  peristaltic  action  of 
the  stomach  and  intestines,  so  that  the  food,  soon  after  it  is  swal- 
lowed, is  forced  in  a  half-digested  state  through  the  pylorus  into 
the  intestines,  where,  owing  to  its  crude  condition,  it  acts  as  an 
irritant,  exciting  the  vermicular  action,  already  acting  unduly,  so 
that  a  diarrhoea  of  partially  digested  food  occurs  soon  after  a 
meal.  The  patient  suffers  from  a  sensation  of  emptiness  and 
hunger,  which  is  relieved  for  a  short  time  by  food ;  but  the  meal 
being  imperfectly  digested,  and  expelled  through  the  anus  long 
before  it  can  be  absorbed,  the  system  is  imperfectly  nourished, 
and  these  uncomfortable  symptoms  soon  recur.  The  character- 
istic symptoms  are — sinking  at  the  stomach,  relieved  for  a  short 
time  by  taking  food,  and  the  occurrence  of  an  evacuation  of  par- 
tially digested  food  immediately  after  a  meal,  nay,  sometimes 
even  before  it  is  finished,  and  generally  at  no  other  time.  This 
complaint,  a  common  form  of  chronic  dyspepsia  in  children  from 
six  to  twelve  years  of  age,  is  quickly  arrested  by  administering 
from  two  to  five  drops  of  tincture  of  opium  a  few  minutes  before 
each  meal,  a  dose  which  seems  to  check  the  excessive  muscular 
action,  and  so  enables  the  food  to  tarry  a  sufficient  time  to  undergo 
digestion.    Still  more  effective  in  such  cases  is  arsenic. 

Colic  of  the  intestines  is  well  combated  by  small  doses  of  opium 
or  morphia  frequently  repeated.  As  this  painful  affection  is  gener- 
ally accompanied  by,  and  is  dependent  on,  constipation,  a  purga- 
tive should  likewise  be  given.  The  opium  assists  the  purgative 
by  relaxing  that  contraction  of  the  intestines,  which  hinders  the 
passage  of  the  intestinal  contents. 

Opium  quiets  the  intestinal  movements  in  inflammation  of  the 
peritoneum  and  of  the  intestines,  or  in  wounds  of  the  abdomen. 

Opiates  are  administered  by  the  rectum  for  a  variety  of  pur- 
poses. Laudanum  is  usually  injected  mixed  with  an  ounce  of 
decoction  of  starch,  at  a  temperature  of  100''  or  thereabouts,  and 
is  very  effectual  in  checking  acute  and  chronic  diarrhoeas ;  and 
in  those  severe  forms  of  diarrhoea  which  sometimes  carry  off  young 
children  in  a  few  hours,  a  laudanum  injection  is  often  the  speediest 
way  of  controlling  the  dangerous  flux.  When  other  methods  fail, 
the  same  injection  often  checks  the  purging  of  typhoid  fever,  or  of 
tubercular  ulceration  of  the  intestines,  or  of  dysentery.  It  is  highly 
useful  in  pain  of  the  bowels  and  of  the  organs  in  the  neighbour- 
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hood  of  the  rectum.  Thus,  an  opiate  injection  will  generally  sub- 
due the  pain  and  frequent  micturition  of  cystitis,  and  the  paii> 
arising  from  various  uterine  diseases.  A  suppository  of  opium 
or  morphia  is  sometimes  introduced  into  the  rectum  as  far  as  the 
finger  can  conveniently  carry  it,  but  the  injection  of  the  laudanum 
and  starch  is  more  effectual. 

Opium  mixed  with  gall  ointment  is  an  excellent  application  to 
painful  bleeding  piles,  and  to  fissures  of  the  anus  which  cause  ex- 
cruciating pain  with  each  evacuation.  Mild  purgatives  should  be 
simultaneously  employed. 

Opium  injected  into  the  rectum  is  absorbed,  and  affects  the  dis- 
tant organs  of  the  body.  A  rectal  injection  will  sometimes  induce 
sleep,  when  the  ordinary  method  of  administering  it  by  the  mouth 
completely  fails.  In  obstinate  forms  of  dyspeptic  sleeplessness,  or 
the  wakefulness  of  convalescents  from  acute  disease,  the  injection 
of  laudanum  by  the  rectum  will  often  prove  successful.  Both 
Dupuytren  and  Graves  state  that  in  delirium  tremens  and  trau- 
matic delirium,  this  mode  of  giving  opium  is  preferable  to  its 
administration  by  the  mouth.  The  dose  of  laudanum  injected 
into  the  rectum  must  depend  on  the  nature  of  the  case.  If  em- 
ployed to  relieve  local  pain,  a  small  quantity  will  generally  suffice; 
but  to  produce  sleep,  a  dose  must  be  given  about  threefold  or  four- 
fold that  administered  by  the  stomach — at  least,  so  it  is  generally 
taught ;  but  an  ordinary  medicinal  dose,  even  when  given  by  the 
rectum — well  cleared  out  previously  by  a  simple  enema  or  a  pur- 
gative— is  often  amply  sufficient  to  ensure  sleep. 

The  active  principles  of  opium  readily  pass  unaltered  into  the 
blood ;  for  whether  the  opium  is  swallowed  or  injected  under  the 
skin,  the  same  symptoms  are  induced. 

To  one  unaccustomed  to  opium,  a  small  dose  produces  a  sooth- 
ing and  luxuriant  calm  of  mind,  followed  in  the  course  of  forty  or 
fifty  minutes  by  a  disposition  to  sleep;  if  this  does  not  happen,  it 
gives  general  repose  to  both  body  and  mind.  The  pulse  at  first 
quickens  slightly,  in  ten  to  twenty  minutes,  by  eight  or  ten  beats;, 
but  in  half  or  three-quarters  of  an  hour,  it  again  falls;  atfirst,  it 
is  made  stronger  and  more  resistant.  The  mouth  and  pharynx  are 
dry,  and  perspiration  often  breaks  out.  Larger  doses,  as  from  two- 
to  three  grains,  generally  at  first  produce  much  excitement,  with 
noises  in  the  ears,  and  closely  contracted  pupils.  The  ideas  are 
confused  and  extravagant,  and  decided  delirium  may  occur;  the 
head  feels  heavy  and  full,  the  senses  are  blunted,  and  then  follows 
sleep,  which  is  often  heavy,  even  stertorous,  and  harassed  by  dis- 
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agreeable  dreams,  while  the  pulse,  at  first  full  and  frequent,  soon 
becomes  slow. 

The  susceptibility  to  the  action  of  opium,  and  the  symptoms  it 
produces,  vary  greatly  in  different  persons.  Some  are  so  easily 
affected  by  opium  that  even  a  small  quantity  endangers  life ;  a 
susceptibility  so  extreme  is,  however,  not  common.  In  some  it 
produces  only  disagreeable  sensations  and  ideas,  in  others  just  the 
reverse;  in  some  the  stimulant  effects  predominate,  in  others  the 
narcotic.  Some  persons  after  a  moderate  dose  of  opium  never  be- 
come heavy  or  drowsy,  but  feel  the  drug  diffuse  a  glow  through- 
out the  body,  followed  by  a  luxuriant  calm  of  mind  and  body.  I 
have  heard  some  people  who  were  not  accustomed  to  opium  say 
they  dare  not  take  opium,  for  the  sensations  it  produces,  are  so  de- 
licious, that  they  feared  the  temptation  to  take  opium  might 
become  irresistible.  There  are  others,  again,  who  after  even  a 
minute  dose  become  excited,  restless,  sleepless,  and  even  delirious. 

After  a  poisonous  dose,  the  primary  stage  of  excitement  is  very 
brief,  and  narcotism  rapidly  supervenes.  Great  giddiness  and  a 
sensation  of  oppression  come  on,  with  an  irresistible  craving  for 
sleep.  There  may  be  both  nausea  and  sickness.  The  sleep  soon 
passes  into  profound  insensibility,  the  breathing  grows  slower  and 
slower  and  more  and  more  shallow,  till  it  ceases.  The  face  is 
pale,  or  livid  and  bloated,  and  the  veins  swollen.  The  pulse,  at 
first  full  and  strong,  becomes  small,  feeble,  and  thready.  The 
pupils  are  very  greatly  contracted.  The  power  of  swallowing  is 
gradually  lost,  the  pupils  become  insensible  to  light,  the  muscles 
relax,  and  the  patient  cannot  be  roused  from  his  state  of  profound 
insensibility.  Mucus  collects  in  the  throat,  and  at  last,  the  breath- 
ing ceasing,  death  takes  place.  Patients  may  die  in  a  state  of 
collapse,  and  not  from  asphyxia,  though  death  usually  happens 
from  paralysis  of  respiration. 

In  opium  poisoning  a  variety  of  other  symptoms  occasionally 
occur  as  diarrhoea,  diuresis,  convulsions  (most  common  in  child- 
ren), lock-jaw,  even  dilated  pupils,  sometimes  one  being  dilated 
while  the  other  is  contracted,  and  itching  and  dryness  of  the  skin. 

In  some  respects  opium  poisoning  simulates  apoplexy,  drunken- 
ness, and  uraemic  coma. 

Opium  poisoning  may  be  generally  discriminated  from  apoplexy 
by  attention  to  the  following  points : — history  of  the  attack,  odour 
of  breath  and  vomiting  matters,  the  patient's  age,  and  the  state  of 
the  pupils,  which  in  apoplexy  are  very  generally  dilated,  and  are 
very  often  unequal. 
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Only  cases  of  profound  intoxication  put  on  a  superficial  sem* 
blance  of  opium  poisoning'.  In  each  case  there  is  great  insenM- 
bility.  If  the  drunkard  can  be  roused,  he  answers  questions 
incoherently ;  but  if  poisoned  by  opium,  although  he  is  slow  to 
speak  yet  his  answers  are  rational  and  to  the  point.  The  breath 
and  vomited  matters  will  very  often  tell  if  alcoholic  drinks  have 
been  taken ;  but  it  must  be  recollected  that  suicides  by  laudanum 
not  uncommonly  take  the  drug  in  beer  or  other  drinks,  but  even 
then  the  odour  of  the  laudanum  may  generally  be  detected.  In 
opium  poisoning  the  pupils  are  much  contracted,  but  in  profound 
drunkenness  the  pupils  are  widely  dilated.  Moreover,,  the  early 
symptoms  of  the  attack  are  sufficient  to  ensure  discrimination  be- 
tween opium  and  alcoholic  poisoning. 

Uraemic  coma  may  occur  very  suddenly  and  without  any,  or 
scarcely  any,  dropsy.  To  distinguish  such  a  case  from  opium 
poisoning,  the  history  of  the  attack  should  be  ascertained.  A 
patient  in  ursemic  coma  can  generally  be  roused  partially  when 
some  information  can  be  extracted  from  him.  An  analysis  of  the 
urine,  moreover,  may  throw  much  light  on  the  case,  while  the  state 
of  the  pupils  precludes  suspicion  of  poisoning  by  opium.  The 
presence  of  a  hypertrophied  head,  high  tension  pulse,  with  a  small 
quantity  of  albumen  in  the  urine  would  show  that  the  patient  suf- 
fered from  contracted  kidneys, — the  form  of  kidney  disease  usually 
producing  uraemia,  but  which  also  favours  cerebral  haemorrhage. 

Effusion  of  blood  into  the  pons  varolii  will  produce  symptoms  al- 
most identical  with  those  of  opium  poisoning ;  thus  in  both  cases 
there  is  profound  insensibility,  with  closely  contracted  pupils,  and 
slow  stertorous  breathing.  It  may  be  impossible  to  discriminate 
between  these  two  conditions  till  a,  post-mariem  examination  reveals 
the  real  cause  of  death. 

In  poisoning  by  opium,  use  the  stomach  pump,  rouse  the  patient,  and 
keep  him  constantly  moving,  to  prevent  sleep,  give  strong  coffee,  apply 
€old  affusion  to  the  head,  and  if  necessary,  adopt  artificial  respiration. 

It  is  not  an  uncommon  practice  to  give  brandy  or  wine  to  a  patient 
recovering  from  the  effects  of  a  poisonous  dose  of  opium,  with  the 
view  of  overcoming  drowsiness ;  but  having  watched  the  action  of 
alcohol  under  these  circumstances,  I  always  found  that  it  greatly  in- 
creased the  sleepiness,  and  in  fact  did  harm. 

In  this  country  the  habit  of  opium-eating  is  not  so  largely  indulged 
in  as  among  Asiatics,  but  it  is  practised  here  in  some  localities  to  a 
startling  extent.  It  is  taken  for  its  primary  stimulating  effect,  but 
after  a  time  increasing  doses  are  needed  to  produce  this  resulL 
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Thoug-h  carried  to  a  very  great  pitch,  opium-eating'  in  some  indi- 
viduals induces  neither  physical  nor  mental  weakness,  while  others 
waste,  and  grow  physically  and  mentally  weak,  irritable,  fretful, 
and  desp>6nding,  especially  when  the  opium  is  withheld :  the  me- 
mory is  much  impaired  ;  the  skin  becomes  sallow ;  but,  strange  to 
say»  in  many  cases  the  bowels  are  not  constipated. 

The  horrors  which  opium-eaters  suffer  when  the  drug"  is  with- 
held are  well  known,  and  need  not  be  dwelt  on  here ;  so  great,  in- 
deed, is  the  suffering,  that  few  have  sufficient  resolution  to  relinquish 
the  habit.  The  amount  of  opium  taken  is  often  enormous.  De 
Quincey  took  320  grains  daily !  Moderate  indulgence  of  the  habit 
is  perhaps  not  more  prejudicial  to  health  than  tobacco-smoking. 
The  Chinese  are  almost  universally  addicted  to  the  habit  of  opium- 
smoking,  and  yet  they  are  an  intelligent  and  industrious  race. 

Barnard's  experiments  led  him  to  conclude  that  opium  depresses 
the  functional  activity  of  the  sympathetic  system,  and  notable  that 
part  supplying  the  submaxillary  gland.  Gscheidlen  considers  that 
opium  affects  the  terminations  of  the  motor  nerves ;  small  doses  at 
first' heightening  but  afterwards  depressing  their  function,  whilst 
large  doses  depress  it  from  the  first.  Opium  is  said  to  lessen  the 
conductivity  of  sensory  nerves  though  this  blunted  sensibility  must 
be  due  in  some  measure  to  the  effect  of  opium  on  the  grey  matter 
of  the  brain,  depressing  the  power  of  perception. 

In  fevers,  whether  inflammatory  or  specific,  sleeplessness  that 
quickly  wears  out  the  strength,  is  often  one  of  the  most  dangerous 
symptoms.  Want  of  sleep  produces  either  noisy  and  furious  deli- 
rium, as  is  frequently  seen  in  typhus  fever,  or  wandering  and  mut- 
tering, with  picking  of  the  bed-clothes,  twitching  of  the  muscles, 
and  great  prostration.  In  either  case,  opium,  judiciously  given, 
may  save  an  almost  hopeless  life.  In  delirium  of  the  furious  kind 
it  is  well  to  combine  the  opium  with  tartar- emetic,  as  this  combin- 
ation calms  the  excitement  and  produces  sleep  more  speedily  and 
effectually  than  opium  given  alone.  Graves  gave  three  or  four 
drops  of  laudanum,  and  one-sixth  to  one-eight  of  a  grain  of  tar- 
tar-emetic every  two  hours  till  tranquillity  and  sleep  were  ensured. 
In  very  boisterous  delirium  he  increased  the  dose  of  tartar-emetic. 
Now-a-days,  however,  morphia  hypodermically  administered  is 
found  to  act  more  certainly  and  speedily,  without  deranging  the 
stomach  or  intestines. 

Laudanum  may  be  given  alone  with  signal  benefit  in  muttering 
delirium  with  muscular  tremors,  dry  skin,  and  prostration.  A 
grain  of  morphia  or  a  drachm  of  laudanum  is  mixed  with  four 
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ounces  of  water,  and  a  teaspoonful  is  given  every  five  or  ten 
minutes  till  three  or  four  doses  have  been  administered.  If  by 
that  time  the  patient  is  not  asleep,  the  medicine  should  be  inter- 
mitted for  half  an  hour,  then  if  sleep  is  still  delayed,  a  few  more 
doses  should  be  given  in  the  same  way.  This  method  often  en- 
sures calm,  refreshing,  invigorating  sleep,  lasting  several  hours, 
and  the  patient  wakes  free  from  wandering,  refreshed,  the  tongue 
moister,  the  appetite  and  digestion  improved,  and  the  skin  comfort- 
ably moist.  Sometimes,  however,  it  answers  better  to  give  a 
single  moderate  dose. 

Any  one  who  has  watched  the  action  of  opium  in  extreme  weak- 
ness, with  sleeplessness,  twitching  and  tremor  of  the  muscles, 
quivering  dry  brown  tongue,  and  parched  skin,  must  have  been 
struck  by  the  fact  that  the  administration  of  laudanum  or  some 
other  soporific,  by  producing  refreshing  sleep,  helps  a  patient  over 
this  critical  stage  with  far  less  consumptom  of  alcoholic  stimulsint 
than  would  otherwise  have  been  required.  It  need  scarcely  be 
said  that  in  many  cases  brandy  or  wine  must  be  freely  given  with 
the  laudanum. 

In  delirium  tremens,  opium  does  good  service  by  producing 
sleep,  and  it  answers  best  when  employed  hypodermically.  If 
the  patient  is  strong,  the  delirium  boisterous,  the  pulse  full,  tar- 
tar-emetic or  tincture  of  aconite  may  be  added  to  the  opium.  It  is 
convenient  to  administer  the  opiate  with  porter,  or  spirits,  this 
combination  apparently  heightening  its  action,  while  it  is  more 
readily  taken  by  the  delirious  patient.  It  has  been  already  men- 
tioned that  opium  in  delirium  tremens  sometimes  acts  more  effi- 
ciently when  given  by  the  rectum. 

It  is  still  better  to  employ  it  hypodermically.  In  delirium  tremens 
it  is  well  known  that  the  effects  of  opium  vary  greatly,  a  moderate 
dose  even  sometimes  producing  a  fatal  sleep.  This  variable  effect 
often  depends  on  the  condition  of  the  kidneys.  These  are  often 
diseased  in  drunkards  and  tipplers.  In  Bright*s  disease  it  is 
necessary  to  give  opium  with  caution,  not  that  the  disease  con- 
tra-indicates  it,  on  the  contrary,  it  is  often  useful;  but  in  Bright's 
disease  the  opium  often  acts  with  unusual  power;  thus,  in  this 
disease,  it  must  at  first  be  given  in  a  small  dose,  to  test  its  effect 
on  the  patient.  Hence,  in  delirium  tremens,  before  giving  opium 
or  morphia,  the  urine  should  be  tested  for  albumen. 

Many  cases  of  acute  mania  may  likewise  be  treated  satisfactorily 
by  opium  and  tartars-emetic.     (See  Chloral). 

Dr.  Anstie  strongly  insisted  that  opium  acts  chiefly  in  virtue  oS 
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its  stimulatingf  action,  and  that,  as  a  stimulant,  it  relieves  neural- 
gia, and  that  it  is  not  necessary  to  give  narcotic,  but  only  stimulant 
doses.  This  view  has  lately  been  urged  by  Dr.  Pope,  of  New 
Orleans,  who  attributes  the  usefulness  of  opium  in  fevers,  with 
great  prostration,  to  the  stimulating  action  of  opium,  and  not  to 
its  producing  sleep.  He  recommends  the  hypodermic  use  of  mor- 
phia in  the  debility  consequent  on  onanism.  I  have  often  seen 
morphia,  given  hypodermically,  useful  in  cases  of  the  following 
kind : — An  hysterical  patient  suffers  acutely  from  flitting  neuralgia, 
attacking  now  one  nerve,  and  speedily  seizing  on  another,  and  so 
forth.  She  is  greatly  depressed,  mentally  and  physically.  The 
hypodermic  injection  of  morphia  sends  a  glow  throughout  the 
body,  reaching  even  the  fingers  and  toes,  and  the  cold  extremi- 
ties at  once  become  warm,  the  neuralgic  pains  disappear,  and 
the  mind  and  body  become  invigorated,  effects  lasting  several 
hours.  Again,  I  have  seen  the  hypodermic  injection  of  great 
comfort  in  a  case  of  this  kind: — A  man  suffers  from  melancholia, 
is  disinclined  to  exercise,  and  has  loss  of  appetite.  After  an 
injection,  the  depression  of  spirits  clears  off  like  a  thick  cloud, 
the  patient  becomes  cheerful  and  chatty,  the  appetite  returns,  and 
he  is  able  to  take  a  long  walk  without  fatigue.  In  such  cases, 
no  doubt,  we  see  the  stimulating  action  of  the  opium,  but  this 
result  always  appears  to  me  to  depend  on  an  idiosyncrasy,  and  not 
on  the  nature  of  the  disease ;  that  these  effects  occur  in  those  who 
obtain  only  the  soothing  and  delicious  effects  of  opium;  for  in  other 
patients  with  the  same  symptoms,  the  hypodermic  injection  of  mor- 
phia fails  to  relieve  anything  but  the  pain,  or  may  even  produce 
great  depression,  and  very  uncomfortable  symptoms.  It  appears 
to  me,  therefore,  that  the  stimulating  action  depends  chiefly  on  an 
idiosyncrasy  of  the  patient,  and  in  cases  of  prostration  in  fever, 
I  attribute  the  good  effects  of  opium  far  more  to  the  soothing, 
strengfthening  effects  of  the  sleep,  than  to  the  stimulating  action  of 
the  opium ;  a  conclusion  conflrmed  by  the  fact  that  good  results  do 
not  generally  follow,  unless  the  opium  produces  sleep. 

Dr.  Graves  has  well  pointed  out  that  when  afn  opiate  is  given  as 
an  hypnotic,  attention  should  be  paid  to  the  time  of  its  administra- 
tion. It  should  be  given  at  the  usual  time  for  sleep,  or  when  the 
patient  feels  inclined  to  doze,  so  that  the  medicine  may  come  in  aid 
of  nature ;  smaller  doses  are  then  more  effectual  than  if  given  at  a 
less  seasonable  time.  For  example,  in  chronic  wasting  disease, 
accompanied  with  hectic,  the  opiate  should  be  given  very  late  at 
night ;  for  with  hectic  there  is  often  no  inclination  tu  sleep  till  the 
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early  morning  hours.  Opium  ordinarjly  requires  about  one  or  two 
hours  to  produce  its  narcotic  effects.  Chronic  sleeplessness,  inde- 
pendent of  any  very  notable  disease,  should  not  be  treated  with 
opium  if  it  is  possible  to  avoid  it.  Dyspepsia  and  uterine  de- 
rangements are  constant  causes  of  sleeplessness,  and  chloral  and 
bromide  of  potassium  are  much  better  agents  than  opium. 

Opium  will,  of  course,  relieve  or  abolish  pain ;  yet  in  the  treat- 
ment of  chronic  cases,  it  is  right  first  to  exhaust  all  other  methods, 
for  the  opiate  soon  loses  its  influence,  and  must  be  given  in 
increasing  quantities,  until  the  patient  becomes  accustomed  to  it, 
and  is  unable  to  discontinue  it  without  great  discomfort,  even  after 
permanent  removal  of  the  pain. 

Opium,  especially  when  employed  hypodermically,  often  relieves 
pain,  and  ensures  sleep  in  acute  rheumatism. 

Opium  is  often  of  signal  use  as  an  anti- spasmodic.  Its  action  in 
this  respect,  as  well  as  its  narcotic  power,  is  much  enhanced  if 
given  with  a  stimulant,  as  alcohol,  ether,  or  chloroform. 

Laudanum  or  morphia  is  of  marked  service  in  the  convulsive 
stage  of  whooping-cough.  A  sufficient  dose  should  be  given  to 
a  child  to  produce  very  slight  heaviness,  which  state  should  be 
maintained  by  giving  one-fiftieth  of  a  grain  of  morphia  every  three 
or  four  hours,  or  a  proportionate  dose  every  hour.  A  quarter  of 
a  drop,  or  two  drops  of  laudanum,  according  to  the  age  of  the 
child,  must  be  given  every  hour.  This  treatment  often  quickly 
removes  the  whoop,  and  reduces  the  severity  and  frequency  of  the 
cough ;  but  in  the  case  of  an  irritation,  as  of  teething,  or  of  worms, 
tuberculosis,  or  much  bronchitis,  this  remedy,  like  most  others,  is 
of  little  or  no  use.  (See  Belladonna,  Lobelia,  Bromide  of  Potas- 
sium.) 

Opium  and  its  preparations  are  beneficial  in  renal  and  biliary 
colic.  Morphia  answers  best  when  employed  hypodermically.  If 
administered  by  the  mouth,  small  doses  of  the  opiate,  combined 
with  spirits  of  chloroform,  should  be  administered  every  five  or  ten 
minutes,  till  the  pain  gives  way. 

Opiates  are  also«  beneficial  in  cases  of  asthma,  yet  with  some 
asthmatics  morphia  will  induce  a  paroxysm  of  dyspnoea. 

Opium  is  very  useful  in  diabetes  to  control  inordinate  appetite; 
the  diminution  of  quantity  of  ingested  food  reduces  the  kidney 
secretion,  and  abates  the  troublesome  thirst.  It  was  at  one  time 
thought  that  this  was  the  only  way  opium  proved  useful  in  diabetes, 
but  it  has  been  lately  shown  that  large  doses,  frequently  repeated, 
will  greatly  lessen,  and,  indeed,  remove  the  sugar  from  the  urine, 
the  diet  and  the  appetite  remaining  unchanged. 
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Opiates  are  also  used  in  spasmodic  stricture. 

Opium  and  its  preparations  are  reputed  to  check  the  excretion 
from  all  the  mucous  membranes  of  the  body,  and  on  this  account 
are  given  in  bronchitis  to  check  excessive  secretion  of  mucous  and 
pus. 

Opiates  are  employed  as  diaphoretics. 

Ten  grains  of  Dover's  powder  at  bed-time  will  generally  check 
the  night  sweats  of  phthisis,  and  other  exhausting  diseases,  even 
when  other  remedies,  like  zinc,  have  failed. 

It  is  well  known  that  opium,  in  a  small  dose  taken  at  night,  if 
resorted  to  at  the  commencement  of  the  attack,  will  cut  short  a 
cold  in  the  head.  Some  attribute  its  efficacy  to  its  influence  on  the 
skin;  and  Dover's  powder  is  very  generally  employed.  Two  or 
three  drops  of  laudanum,  taken  at  bed-time,  is  often  sufficient  at 
once  to  abolish  a  threatening  attack  of  cold  in  the  head.  A  glass 
of  hot  grog  assists  the  action  of  the  opium. 

Laudanum,  especially  when  mixed  with  tincture  of  nux  vomica, 
is  very  serviceable  in  some  of  the  distressing  symptoms  which 
afflict  hysterical  women,  or  nervous,  overworked,  anxious  men. 
Both  men  and  women,  but  chiefly  women  about  forty  or  fifty  years 
of  age,  are  apt  to  complain  of  a  sensation  of  great  weight  and  heat 
on  the  top  of  the  head,  with  frequent  flushings  of  the  face,  suffiision 
of  the  eyes,  hot  and  cold  perspirations,  and  sometimes  shooting 
pains  passing  up  the  back  of  the  head.  The  pain  occasionally 
centres  in  one  brow,  with  much  heaviness  and  torpor  after  meals, 
and  now  and  then  the  sensation  as  of  a  tight  cap  on  the  vortex,  or 
dull  aching  pain  in  the  same  part,  with  inability  to  fix  the  attention, 
and  much  depression  of  spirits.  These  symptoms  may  generally 
be  traced  to  a  variety  of  causes,  as  dyspepsia,  especially  the  flatu- 
lent form,  heartburn,  uterine  derangements  of  various  kinds,  or 
unhygienic  conditions.  In  any  case,  however,  a  drop  of  laudanum, 
with  two  of  the  tincture  of  nux  vomica,  repeated  three  or  four  times 
a  day,  will  generally  dissociate  the  foregoing  symptoms  from  the 
disease  with  which  they  are  connected,  to  the  great  relief  of  the 
patient. 

Morphia  occasionally  produces  an  eruption,  sometimes  like  that 
of  measles,  at  other  times  like  that  of  nettle  rash;  it  may  be  ac- 
companied by  distressing  itching,  sufficient  often  to  counteract  the 
anodyne  properties  of  the  medicine. 

Tincture  of  opium  in  a  large  dose  ( 3  j),  mixed  with  brandy,  is 
recommended  in  profuse  flooding  after  parturition,  accompanied 
with  much  exhaustion  of  the  uterus. 
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The  influence  of  opiates  on  the  urine  of  diabetes  has  already 
been  pointed  out. 

The  preparations  of  opium  diminish  the  water  and  urea  of 
healthy  urine,  probably  by  lessening  the  appetite  and  hindering 
digestion.     Morphia  passes  partly  away  by  the  urine. 

Under  the  influence  of  opium,  the  urine  is  sometimes  retained  for 
several  days  in  the  bladder. 

It  is  important  to  bear  in  mind  that  the  active  principles  of 
opium  pass  out  with  the  milk,  so  that  a  child  at  the  breast  may 
be  dangerously  affected  by  opium  given  to  its  mother. 

Individual  peculiarity,  disease,  age,  custom,  modify  the  action  of 
opium. 

We  have  already  spoken  of  individual  peculiarity.  Mr.  J.  Brown 
has  shown  that  there  is  sometimes  hereditary  susceptibility  to  some 
drugs,  as  opium  and  mercury. 

As  is  well  known,  very  large  doses  are  tolerated  in  some  dis- 
eases, especially  in  the  cases  of  severe  pain. 

Age  influences  the  action  of  all  medicines,  but  in  an  especial 
degree  that  of  opium.  That  a  dose  of  a  medicine  should  act  far 
more  powerfully  on  the  young  than  the  old  is  only  natural,  for  as  it 
becomes  mixed  and  diluted  with  the  blood,  the  dilution  is,  of  course, 
greater  in  adults  than  in  children.  Other  things  being  equal,  the 
dose,  as  a  general  rule,  must  be  proportioned  to  the  weight  of 
the  individual,  provided  there  is  no  undue  development  of  fat; 
opium,  however,  is  a  notable  exception,  the  relative  susceptibility 
of  young  children  to  its  action  being  far  greater  than  in  adults ;  so 
great  is  the  power  of  opium  over  individuals  of  tender  years  that 
great  care  must  be  taken  in  its  administration. 

The  influence  of  custom  on  the  action  of  opium  has  already  been 
mentioned. 

Morphia  is  said  to  be  less  stimulating,  less  constipating,  less 
diaphoretic,  and  less  liable  than  opium  to  produce  headache  and 
nausea. 

Some  writers  extol  the  narcotic  virtues  of  codeia,  asserting  that, 
unlike  opium,  it  produces  calm  sleep  without  disordering  digestion, 
exciting  nausea,  constipating,  or  producing  headache ;  other  ob- 
servers, however,  consider  it  useless  as  a  narcotic. 

Narcein  has  been  much  recommended  as  a  hypnotic  and  seda- 
tive. It  is  said  to  be  more  efficacious  than  morphia,  and  to  pro- 
duce no  headache,  to  induce  less  perspiration,  not  to  constipate, 
nay,  in  large  doses  to  purge,  rarely  exciting  vomiting,  but  often 
nausea  and  loss  of  appetite.     One  observer  computes  that  narcein 


OPIUM.  593 

is  four  times  weaker  than  morphia.  It  is  stated  that  narcein  is  the 
only  alkaloid  of  opium  which  does  not  produce  convulsive  move- 
ments. 

Dr.  J.  Harley  considers  narcein  a  pure  hypnotic,  much  feebler 
than  morphia,  and  of  very  little  use  in  medicine,  its  insolubility 
rendering  it  unfit  for  subcutaneous  injection.  On  the  other  hand, 
having  tested  it  by  mouth  and  hypodermically,  Dr.  Fronmiiller 
asserts  that  narcein  possesses  no  narcotic  properties,  a  dose  of 
20  grains  by  the  stomach  producing  no  sleepiness  or  any  effect  on 
the  respiration,  pulse,  heat  of  skin,  urine,  or  pupils. 

Narcotine,  in  doses  of  one  to  three  grains,  is  asserted  to  possess 
antiperiodic  properties,  some  considering  it  even  superior  to  quinia 
in  ague. 

Very  conflicting  statements  are  made  regarding  other  properties 
of  narcotine.  Eulenberg,  Charvet,  Fronmiiller,  and  others,  assert 
that  small  doses  increase  the  frequency  and  the  strength  of  the 
pulse,  making  it  irregular  after  a  time ;  and  that  it  increases  the 
frequency  of  the  respirations  and  exalts  the  temperature.  Small 
doses  they  say  are  not  narcotic.  Schroff  says,  doses  of  0'o6  to 
0*12  grms.  produce  symptoms  like  the  first  stage  after  a  usual  dose 
of  opium,  but  without  affecting  the  pupil  or  producing  nausea. 
Fronmiiller  asserts  that  15  to  30  grains  produce  sleep;  but  Bailey 
gave  60  to  120  grains  without  inducing  sleep. 

Papaverine  is  said  to  possess  strong  narcotic  properties  without 
inducing  the  previous  stages  of  excitement,  and  is  not  followed  by 
headache  and  giddiness.  It  contracts  the  pupil,  and,  when  it 
causes  sleep,  reduces  considerably  the  frequency  of  the  pulse  to 
the  extent  even  of  from  twenty  to  thirty  beats.  Fronmiiller  also 
finds  that  it  is  a  narcotic,  and  that  it  dilates  the  pupil — the  pulse, 
respiration,  and  temperature  remaining  unaltered.  Hoffman,  in 
some  experiments  on  himself,  could  not  obtain  these  results. 

The  statements  concerning  the  action  of  the  opium  alkaloids  is 
most  contradictory,  due  probably  in  part  to  the  use  of  impure  pre- 
parations, or  to  the  employment  of  a  mixture  of  the  alkaloids,  or  in 
part  to  the  fact  that  the  action  of  these  substances  on  animals  is 
different  to  their  effect  on  man.  Thus,  as  regards  man,  morphia 
is  the  most  powerful  alkaloid ;  but,  according  to  Bernard,  as  re- 
gards animals  it  ranks  fourth,  lliebaia  is  to  the  animals  the  most 
poisonous  alkaloid,  but  its  effect  on  man  is  much  less  marked; 
again,  it  is  said  that  with  respect  to  animals,  narcein  is  the  most 
soporific  of  the  alkaloids,  but  its  action  on  man  is  far  less  than  that 
of  morphia. 

QQ 
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The  investigations  of  Claude  Bernard  have  led  hlcn  to  arrange 
the  constituents  of  opium  into  three  classes, — namely,  the  soporific, 
the  convulsant,  and  the  toxic;  and  he  thus  classifies  the  consti- 
tuents in  the  order  of  their  activity : —  « 


Soporifics. 

ConvuhatUs. 

Toxic, 

Narcein 

Thebaia 

Thebaia 

Morphia 

Papaverine 

Codeia 

Codeia 

Narcotine 

Papaverine 

Codeia 

• 

Narcein 

Morphia 

Morphia 

Narcein 

Narcotine 

For  further  remarks  on  the  action  of  thebaia,  codeia,  narcotine, 
and  morphia,  see  Strychnia. 


NUX  VOMICA.    STRYCHNIA.    BRUCIA.    THEBAIA. 

Thx  three  alkaloids,  strychnia,  brucia,  and  thebaia,  appear  to 
exert  a  similar  action  on  the  spinal  cord,  so  that,  for  conveni- 
ence sake,  they  are  grouped  together ;  but  it  should  be  stated  that 
strychnia  is  more  powerful  than  brucia,  and  brucia  than  thebaia. 
Our  succeeding  remarks  apply  mainly  to  nux  vomica  and  its  alka- 
loids, as  thebatia  has  not  yet  been  put  to  any  therapeutic  applica- 
tion. 

Formerly  it  was  sometimes  the  custom  to  blister  the  skin  ovef 
paralyzed  muscles,  and  to  apply  strychnia  to  the  raw  surface,  in 
the  hope  of  producing  a  greater  effect  on  the  diseased  muscles  than 
by  swallowing  the  medicine.  This  method,  superseded  by  the 
hypodermic  injection,  has  now  fallen  into  disuse. 

The  late  Dr.  Anstie  recommended  the  h)rpodermic  injection  of 
strychnia,  in  one-hundred-and-twentieth  of  a  grain  doses,  to  relieve 
the  pain  of  cardialgia  and  gastrodynia.  There  is.  he  says,  "  no 
such  remedy  for  gastralgia  as  this." 

Mr.  Charles  Hunter  advises  the  injection  of  strychnia  hypoder- 
mically  in  cerebral,  spinal,  and  other  forms  of  paralysis.  About 
one-eightieth  to  one-sixtieth  of  a  grain,  administered  twice  or  three 
times  a  week  will,  he  says,  after  three  or  four  injections,  almost 
always  show  if  strychnia  manifests  any  effect  on  that  particular 
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form  of  palsy.  The  injection  produces  a  general  warmth  or  glow  of 
the  skin,  lasting  a  few  hours,  felt  most  in  the  paralyzed  limbs,  and 
down  the  spine;  it  removes  the  sensation  of  heaviness,  or  weight, 
and  the  muscular  twitchings,  spasms,  or  cramps,  and  may  induce 
sweating,  especially  of  the  palsied  parts.  Most  of  these  results  I 
have  myself  witnessed. 

Mr.  Harwell  employs  strychnia  hypodermically  in  essential  para- 
lysis of  children,  and  ''eccentric"  paralysis  of  adults;  in  loss  of 
motor  power  from  pressure  on  a  nerve,  or  from  debility  after 
exhausting  diseases,  as  diphtheria,  scarlatina,  or  low  fevers;  and 
in  the  latter  stages  of  lead  or  gout  paralysis.  In  opposition  to  the 
experience  of  Mr.  Hunter,  he  objects  to  the  use  of  these  injections 
in  cerebral  and  spinal  paralysis.  Mr.  Harwell  injects  from  one- 
twentieth  to  one-twelfth  of  a  grain,  and  employs  a  two-per*cent. 
solution,  believing  that,  of  this  solution,  a  larger  dose  may  be  in- 
jected with  safety  than  a  corresponding  dose  of  a  weaker  solution. 
I  have  often  injected  the  same  relative  dose  of  the  Pharmacopoeia 
solution  without  inducing  any  of  the  toxic  effects  of  the  drug.  The 
injection .  should  be  made  into  the  muscles  every  second  day,  or 
even  daily. 

Dr.  Julian  Chesolm  employs  hypodermic  injections  of  strychnia 
in  eye  and  ear  diseases,  beginning  with  one-fortieth  of  a  grain 
daily,  increasing  the  quantity  till,  in  fifteen  to  twenty  days,  one- 
sixth  or  one-fifth  of  a  grain  is  reached,  and  no  benefit  may  take 
place  till  these  larger  doses  are  administered.  As  we  meet  with 
idiosyncrasies  in  respect  of  strychnia,  it  is  well  to  begin  with  a 
small  dose.  He  employs  these  injections  in  muscular  asthenopia, 
amblyopia,  tobacco  amaurosis,  and  in  progressive  nerve  atrophy 
not  dependent  on  intra-cranial  disease.  Dr.  Werner  finds  strych- 
nia by  injection  useful  in  traumatic  amaurosis.  Perhaps  these 
large  doses  given  by  the  stomach  might  prove  just  as  serviceable. 

The  preparations  of  nux  vomica  have  an  intensely  bitter  taste, 
and,  like  other  bitters,  augment  the  flow  of  saliva. 

They  produce  a  sensation  of  hunger,  but  there  is  no  evidence 
that,  in  a  healthy  person,  either  strychnia  or  any  other  bitter  sub- 
stance increases  the  digestive  power.  Like  other  bitters,  and 
perhaps,  in  a  greater  degree,  these  preparations,  by  their  slight 
irritant  action,  check  unhealthy  deviations  of  the  gastric  mucous 
membrane,  and  may  in  this  way  promote  digestion.  The  action  of 
bitters»  and  especially  of  the  tincture  of  nux  vomica,  far  the  best 
and  most  agreeable  agent  for  this  purp>osei  is  well  shown  in  certain 
perverted  conditions  of  the  digestive  canal.    For  example,  in  the 
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course  of  chronic  diseases,  such  as  bronchitis,  dilated  heart,  or 
cirrhosis  of  the  liver,  the  tongue  not  unfrequently  becomes  thickly- 
coated  with  a  white  fur,  and  the  symptoms  indicate  chronic  catarrh 
of  the  stomach :  one  or  two  drops  of  the  tincture  of  nux  vomica  in* 
a  teaspoonful  of  water,  every  two  hours,  or  oftener,  from  twenty- 
four  to  forty-eight  hours,  will  often  clean  the  tongue,  improve  the 
digestion,  and,  at  a  critical  time,  clear  the  way  for  the  administra- 
tion of  nourishment.  Again,  during  early  convalescence,  when  the 
tongue  still  continues  coated,  and  the  digestion  weak,  nux  vomica 
will  prepare  the  way  for  stronger  tonics  and  more  liberal  diet. 

This  treatment  greatly  mitigates  the  annoying  flatulence  and 
indigestion  occurring  in  cases  of  mechanical  obstruction  of  the 
circulation  in  the  digestive  organs,  as  from  cirrhosis  and  dilated 
heart ;  indeed,  nux  vomica  is  more  or  less  serviceable  in  flatulency 
of  any  kind.  Heartburn  also  frequently  yields  to  small  quantities- 
of  the  tincture,  given  three  or  four  times  a  day. 

Nux  vomica  is  of  great  service  in  a  group  of  symptoms,  includ- 
ing weight  at  the  pit  of  the  stomach  after  food,  acidity,  and  heart- 
burn, flatulence,  accompanied  by  heat  and  weight  at  the  top  of 
the  head,  the  last  symptom  occurring  usually  in  women,  especially 
about  middle  age.  This  dyspeptic  condition  is  often  benefited  by 
Ave  drops  of  the  tincture  of  nux  vomica  taken  about  a  quarter  of 
an  hour  before  food,  three  times  a  day.  The  heat  and  sensation 
of  weight  on  the  top  of  the  head,  even  when  occurring  indepen- 
dently of  any  gastric  disturbance,  often  yields  to  the  same  treat- 
ment. 

In  acute  gastric  catarrh,  accompanied  by  **  sick  headache,"  the 
action  of  tincture  of  nux  vomica  is  sometimes  very  marked.  This 
common  and  troublesome  complaint  is  sometimes  traceable  to  error 
in  diet,  or  constipation,  but  it  occurs  often  without  any  apparent 
cause.  Headache  is  often  the  most  prominent  symptom,  the  nausea 
being  very  slight,  amounting  to  mere  qualmishness.  A  drop  of 
the  tincture  in  a  teaspoonful  of  water,  taken  every  five  or  te» 
minutes,  to  the  extent  of  eight  to  ten  doses,  and  then  continued 
at  longer  intervals,  often  quickly  mitigates,  and  in  a  few  hours 
removes,  this  kind  of  headache,  which  otherwise  would  continue 
all  the  day. 

The  tincture  or  extract  ofnux  vomica  has  long  been  employed  to 
correct  constipation,  habitual  or  temporary.  -The  extract,  mixed 
with  other  remedies,  such  as  rhubarb  or  colocynth  pill,  should  be 
taken  daily  shortly  before  dinner,  to  aid  digestion,  and  the  proper 
unloading  of  the  bowels.    The  same  eflect  may  often  be  obtained 
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"by  giving"  one  or  two  drops  of  the  tincture  twice  or  three  times  a 
>day.  As  our  knowledge  of  the  action  of  nux  vomica  in  its  relation 
to  constipation,  is  at  present  imperfect,  the  results  appear  to  be 
capricious.  It  is  as  well,  therefore,  not  to  be  too  sanguine  of 
success;  for  in  some  cases  it  answers  beyond  all  expectation,  while 
in  other  apparently  similar  cases  it  completely  fails.  If  the  bowels 
are  habitually  sluggish,  the  patient  should  take  occasionally,  early  in 
ihe  morning,  half  a  tumblerful  of  some  natural  purgative  water  to 
assist  the  nux  vomica.  Should  the  tardy  action  be  due  to  insuffi- 
cient  supply  of  bile,  the  motions  being  pale  in  colour,  nux  vomica 
will  fail,  and  other  medicines  are  required. 

Strychnia,  as  Mr.  Savoy  has  shown,  is  much  more  poisonous 
when  injected  into  the  rectum  than  when  swallowed,  a  curious 
difference,  not  due  to  the  digestion  and  destruction  of  the  alkaloid 
by  the  gastric  juice,  since  Mr.  Savoy  has  proved  that  this  secretion 
exerts  very  little,  and  probably  no  effect,  upon  strychnia. 

Strychnia  and  other  active  principles  of  nux  vomica  quickly 
«nter  the  blood,  as  is  shown  by  the  rapidity  with  which  a  poison- 
ous dose  is  followed  by  characteristic  symptoms.  Moreover,  the 
alkaloid  can  be  extracted  from  the  blood  and  urine,  a  conclusive 
proof  of  its  absorption. 

A  large  and  poisonous  dose  produces  symptoms  very  closely 
resembling  those  of  tetanus.  Symptoms  usually  come  on  in  twenty 
tninutes  to  half  an  hour,  and  are  rarely  delayed  beyond  an  hour. 
The  first  symptoms  are  general  uneasiness,  with  restlessness  and 
soreness  of  the  limbs.  Shooting  pains  like  electric  shocks  occur  in 
various  parts  of  the  body,  often  first  in  the  back,  and  down  the 
cirms  and  legs.  Tetanic  and  paroxysmal  contraction  of  the 
muscles  soon  set  in,  and  these  symptoms  grow  rapidly  worse, 
and  make  the  body  rigid  while  the  paroxysm  lasts.  The  first 
paroxysm  may  be  very  severe.  The  respiratory  movements  are 
completely  arrested,  so  that  the  face  becomes  bloated  and  livid, 
the  jugular  veins  stand  out  in  the  neck,  the  eyes  are  staring  and 
prominent,  the  jaws  firmly  clenched,  and  the  pupils  dilated.  Each 
spasmodic  attack  lasts  from  a  few  seconds  to  a  minute  or  more, 
and  then  generally  ceases  altogether  for  a  time.  Throughout  the 
paroxysms,  the  mind  is  quite  unaffected,  and  the  patient's  suffer- 
ings are  agonizing.  A  breath  of  air,  a  slight  noise,  movement 
of  the  bed-clothes, Ihe  most  trivial  cause,  will  excite  tetanic  spasms • 
In  a  fatal  case  death  is  rapid ;  but  if  the  patient  should  survive 
two  or  three  hours,  sanguine  hopes  may  be  entertained  of  his  re- 
covery.   A  fatal  termination  may  be  due  either  to  exhaustion  from 
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the  repeated  convulsions,  or  to  asphyxia  from  spasms  of  the 
muscles  of  the  chest.  The  muscles  of  the  Jaw  are  usually  the  last 
to  be  affected. 

Brucia,  thebaia,  and  most  of  the  opium  alkaloids  affect  the  body 
in  the  same  way. 

The  symptoms  of  strychnia  poisoning  differ  from  those  of  tetanus 
in  the  following"  particulars : — From  the  first,  the  poison  symptoms 
are  very  strongly  marked  and  rapidly  reach  their  worst,  perfect 
intermissions  occur,  and  death  soon  takes  place ;  or  the  symptoms 
rapidly  decline,  and  the  patient  recovers.  Fatal  doses  of  strychnia 
raise  the  temperature  of  dogs  from  4**  to  6°  Fah. 

Treatment  of  poisoning — Stomach  pumpy  if  available  in  time,  for 
after  tetanic  symptoms  have  set  in  the  introduction  of  the  tube 
would  excite  a  paroxysm.  Animal  charcoal.  Tannin  solution  of 
iodine.  Chloroform  mhalation.  Injection  of  curare,  or  of  methyl 
and  ethyl  compound  of  strychnia,  of  brucia,  or  of  thebaia.  Arti- 
ficial respiration.     Fats. 

Leube  and  Rosenthal  find  that  pulmonary  insufflation  arrests 
strychnia  tetanus  by  increasing,  as  they  supposed,  the  absorption 
of  oxygen.  Brown-S^quard  confirms  these  statements  concerning 
insufflation,  but  contends  that  the  arrest  of  convulsions  is  due  to  the 
mechanical  effect  produced  by  the  forcible  impact  of  the  air  upon 
the  ramifications  of  the  vagus,  of  the  bronchi,  and  of  the  nerves  of 
the  diaphragm  exciting  a  reflex  inhibitory  action ;  for  section  of 
the  cord  above  or  below  the  origin  of  the  phrenic  nerves  and 
section  of  the  vagi  prevent  the  action  of  insufflation. 

Strychnia  excites  tetanus,  not  through  the  brain ;  for  in  poison- 
ing by  strychnia,  the  mind,  to  the  last,  remains  unaffected,  and 
between  the  paroxysms  animals  can  execute  voluntary  movements. 
Nor  does  it  tetanize  through  the  muscles  or  nerves;  for  after 
division  of  one  sciatic  nerve,  strychnia  excites  tetanus  in  every  part 
of  the  body  except  in  the  limb  supplied  by  the  divided  nerve ;  yet 
as  the  vessels  of  this  limb  are  undivided,  its  unconvulsed  muscles 
and  nerves  are  as  much  poisoned  by  strychnia  as  those  parts  which 
are  convulsed.  As  strychnia  tetanizes  neither  through  the  braio, 
muscles  nor  nerves,  it  must  act  through  the  cord.  This  conclusion 
is  confirmed  by  the  following  experiments:  i.  If  the  cord  and  all 
the  vessels  supplying  its  posterior  part  are  cut  and  the  animal  is 
then  poisoned,  convulsions  occur  in  the  anterior  portion  of  the 
body,  but  simple  normal  reflex  acts  follow  stimulation  of  the  pos- 
terior part  of  the  body,  that  part  indeed  under  the  control  of  the 
division  of  the  cord  protected  from  the  poison  by  secretion  of  its 


NUX  VOMICA.  599 

vessels :  2.  If  all  the  blood  is  allowed  to  drain  from  the^  body  of  a 
frog*  by  section  of  its  heart,  and  a  small  quantity  of  strychnia  is 
then  placed  on  the  forward  part  of  the  cord,  the  anterior  parts  of 
the  body  become  speedily  tetanised,  and  this  condition  slowly  ex- 
tends to  the  posterior  parts  as  the  strychnia  descends  and  affects 
the  rest  of  the  cord. 

After  traumatic  and  strychnia  tetanus,  the  functions  of  the  motor 
nerves  and  muscles  are  depressed,  the  motor  nerves  conveying  im- 
pressions imperfectly,  and  the  muscles  by  direct  galvanic  stimula- 
tion contracting  imperfectly  and  becoming  stiff  from  rigor  mortis. 
KoUiker  has  shown  that  this  is  in  part  due  to  the  excessive  activity 
these  parts  have  been  made  to  undergo  through  the  strychnia. 
But  strychnia  apparently  also  directly  depresses  the  motor  nerves, 
for  large  doses  kill  without  exciting  convulsions  when  the  motor 
nerves  are  found  to  have  lost  their  conductivity.  Moreover,  if 
before  poisoning,  the  sciatic  nerve  is  divided,  thus  protecting  the 
limb  from  convulsions,  the  divided  sciatic  loses  its  irritability, 
though  not  so  soon  as  the  undivided  nerve.  Again,  if  all  the  tis- 
sues of  a  frog's  leg  except  the  nerve  are  tied,  and  the  parts  beneath 
the  ligature  thus  defended  from  the  poisoned  blood,  all  parts  be- 
come tetanized ;  but  the  convulsions  cease  sooner  in  the  poisoned 
than  in  the  protected  leg,  the  motor  nerves  of  the  former  having 
been  paralysed  by  the  strychnia-containing  blood. 

Harley's  experiments  show  that  the  poison  acts  on  all  parts  of 
the  spinal  cord,  its  effects  on  this  organ  appearing  to  be  twofold. 
It  dilates  the  vessels,  thus  increasing  the  supply  of  blood,  and  also 
augments  the  activity  of  the  functions  of  the  cord. 

It  is  stated  that  traumatic  and  strychnia  tetanus  produce  minute 
ecchymoses  in  the  cord.  This  is  not  the  case  with  frogs  tetanized 
by  strychnia ;  for  these  animals  may  be  tetanized  for  weeks  with- 
out the  production  of  ecchymoses — a  fact  which  proves  that  they 
are  the  result  and  not  the  cause  of  tetanic  spasms. 

It  seems  worthy  of  remark,  that  strychnia  does  not  merely 
heighten  the  reflex  action  of  the  cord,  but  so  affects  it  that  impres- 
sions are  not  confined  within  their  natural  limits,  but  diffuse  them- 
selves throughout  the  cord;  strychnia,  in  fact,  lessens  the  resistance 
of  the  cord  and  increases  the  diffusibility  of  impression.  Strychnia 
is  said  to  heighten  arterial  pressure  by  stimulating  the  vaso-motor 
centre. 

KoUiker  asserts  that  strychnia  affects  but  little  the  blood  of 
frogs. 

Nux  vomica  or  its  alkaloid  is  commonly  employed,  often  with 
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great  benefit,  in  motor  paralysis.  Sometimes  it  is  administered 
with  the  view  of  exciting  slight  twitching  in  the  paralyzed  muscles, 
so  as  to  keep  up  in  them  a  sort  of  artificial  exercise  calculated  to 
maintain  their  nutrition  and  prevent  their  wasting;  but  if  strychnia 
benefited  in  this  way,  surely  galvanism  would  effect  the  object 
better.  Dr.  Brown- S^quard  recommends  nux  vomica  or  strychnia 
in  those  forms  of  paraplegia  dependent  on  softening  and  wasting 
of  the  cord,  when,  for  example,  the  supply  of  blood  conveyed  to  it 
is  diminished  through  degeneration  and  partial  blocking-up  of  the 
vessels.  Strychnia  is  supposed  to  dilate  the  vessels  and  to  increase 
the  supply  of  blood  in  the  degenerated  tissues  and  thus  to  avert 
their  further  destruction. 

Strychnia  affects  paralyzed  sooner  than  unparalyzed  muscles. 

In  medicinal  doses  strychnia  is  said  to  strengthen  the  heart 
beats.  It  has  been  shown  that  the  heart  of  an  animal  poisoned 
by  strychnia  ceases  to  contract  sooner  after  death  than  that  of  an 
animal  destroyed  by  mechanical  means;  and  further,  that  if  a 
frog's  heart  is  placed  in  a  solution  of  strychnia  it  ceases  to  beat 
sooner  than  another  placed  in  simple  water.  It  is  not  said  whether 
this  organ  ceases  to  contract  in  the  systole  or  diastole.  Harley 
states  that  when  a  solution  of  strychnia  is  dropped  on  a  heart  its 
muscles  become  tetanic.  The  same  authority  says  that  both 
strychnia  and  brucia  lessen  the  absorption  of  oxygen  and  the 
production  of  carbonic  acid ;  in  other  words,  they  lessen  the  re- 
spiratory function  of  the  blood,  and  if  either  alkaloid  is  mixed  with 
blood  recently  drawn,  the  amount  of  oxygen  it  absorbs,  and  of 
carbonic  acid  it  gives  off,  are  less  than  with  simple  blood.  Is  it 
not  probable  that  any  substance  capable  of  altering  the  physical 
or  chemical  condition  of  the  blood  will  lessen  its  respiratory  func- 
tion ? 

Strychnia,  given  to  a  rabbit  when  young,  causes  abortion;  it 
has  therefore  been  concluded  that  the  drug  possesses  a  direct 
influence  on  the  uterus,  but  there  is  no  evidence  to  confirm  this 
conjecture. 

Strychnia  is  useful  in  prolapsus  ani,  and  if  the  prolapsus  is 
associated  with  constipation,  the  nux  may  be  added  to  a  purga- 
tive, as  tincture  of  rhubarb.  If  diarrhoea  occurs,  it  should  be 
checked,  and  the  prolapsus  will  probably  cease ;  if  not,  strychnia 
will  generally  succeed  quickly  in  ridding  a  child  of  this  trouble- 
some complaint. 

These  preparations,  especially  the  tincture  are  often  of  much  use 
in  so-called  hysteria  of  middle-aged  people.      In  many  cases  it 


NUX  VOMICA.  60 1 

appears  to  control  the  distressing*  flatulence  commonly  connected 
with  this  state,  and  to  relieve  the  sensation  of  heat  and  weight  at 
the  top  of  the  head ;  and  it  often  removes  effectually,  although  less 
surely,  flushings  of  the  face,  and  hot  and  cold  perspirations.  It 
is  still  more  effectual  when  combined  with  small  quantities  of 
laudanum. 

Dr.  Anstie  has  noticed  that  strychnia  sometimes  produces  symp- 
toms closely  resembling  intoxication,  unsteadiness  of  gait,  perver- 
sion of  the  intellect,  and  a  meaningless  smile.  On  one  occasion 
I  was  able  to  connect  a  peculiar  wandering  delirium  at  night  with 
the  employment  of  strychnia,  though  there  were  no  tetanic  twitch- 
ings. 

According  to  Dr.  Anstie,  strychnia  promotes  capillary  circula- 
tion, and  he  recommends  it  in  troublesome  coldness  of  the  hands 
and  feet. 

Strychnia  sometimes  induces  persistent  erections^  which  pheno- 
menon has  led  some  medical  men  to  give  it  in  impotency  and  sper- 
matorrhcea. 

Large  doses  of  strychnia  are  sometimes  useful  in  spermatorrhoea, 
especially  when  associated  with  impotence. 

Strychnia  is  sometimes  employed  with  much  beneflt  to  old  people 
with  paralysis  of  the  bladder,  when  the  water  constantly  dribbles 
away.  It  may  also  be  useful  in  the  incontinence  of  urine  of 
children. 

Strychnia  is  separated  in  part,  at  least,  by  the  kidneys.  Its 
influence,  if  any,  on  the  urine,  has  not  yet  been  ascertained. 

In  a  remarkably  able  paper,  Drs.  Crum  Brown  and  Fraser  re- 
cord some  experiments  made  with  methyl  and  ethyl  compounds  of 
strychnia,  brucia,  and  thebaia,  and  have  arrived  at  some  aston- 
ishing results.  While  retaining  most  of  the  chemical  properties, 
giving  the  ordinary  reactions  of  strychnia,  brucia,  and  thebaia, 
yet  the  physiological  action  of  these  substances  on  the  body  is 
completely  altered.  These  observers  experimented  with  iodide  of 
methyl-strychnium,  sulphate  of  methyl- strychnium,  and  with  the 
nitrate  and  hydrochlorate  of  the  same  base,  and  likewise  with 
iodide  and  sulphate  of  methyl-brucium,  and  with  iodide  and  sul- 
phate of  methyl-thebaium. 

As  we  have  already  stated,  strychnia,  brucia,  and  thebaia,  affect 
the  cord,  and  produce,  according  to  the  dose,  more  or  less  severe 
tetanic  convulsion.  But  these  substances,  when  converted  into  the 
ethyl  and  methyl  compounds,  cease  to  act  in  this  manner,  and 
produce  general  paralysis  of  the  body,  an  effect  shown  by  these 
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ejcperiments  to  depend  oo  paralysis  of  the  ends. of  the  motor  nerves. 
In  fact,  these  new  ccunpounds  act  ontbe  body  in  tJae  .same  way  as 
curare. 

In  their  action  on  the  heart  and  muscles,  these  new  substances 
were  likewise  found  to  differ  much  from  strychnia^  brucia,  etc. ; 
for  after  poisoning*  by  the  methyl  or  ethyl  compounds,  the  heart 
continued  to  contract  naturally  for  a  long  time,  while  the  muscles 
for  many  hours  continued  flaccid,  contractile,  and  alkaline. 

Drs.  Crum  Brown  and  Fraser  further  experimented  on  codeia, 
morphia,-  and  nicotia.  At  the  conclusion  of  their  treatise  they  say 
— *'The  change  in  the  character  of  the  physiological  action  is 
remarkably  illustrated  by  strychnia,  brucia,  and  thebaia,  whose 
purely  spinal  stimulant  action  is  converted  into  a  paralyzing  ac- 
tion on  the  periphery  (end  organs)  or  motor  nerves ;  it  is  apparent 
in  codeia  and  morphia,  whose  convulsant  action  is  also  converted 
into  a  paralyzing  action  on  motor  nerve-end  organs,  and  whose 
hypnotic  action  is  apparently  altogether  destroyed  in  the  case  of 
codeia,  and  certainly  greatly  diminished  in  that  of  morphia ;  and 
it  is  obvious,  though  less  so  than  with  the  others,  in  the  case  of 
nicotia,  whose  convulsant  action  is  diminished,  if  not  altogether 
removed.  We  may  conclude  from  these  facts  that  when  a  nitrile 
base  possesses  a  strychnia^like  action,  the  salts  of  the  correspond- 
ing ammonium  bases  have  an  action  identical  with  that  of  curare." 

"  It  is  well  known  that  curare  and  strychnia  are  derived  from 
plants  belonging  to  the  same  genus,  and  it  is  therefore  interesting 
to  observe  such  a  relationship.  It  may  not,  however,  be  altogether 
superfluous  to  add,  that  strychnia,  brucia,  and  the  other  spinal  stim- 
ulant alkaloids  examined  in  this  paper,  have  not  been  converted  by 
chemical  addition  into  curarina— the  active  principle  of  curare. 
The  action  of  the  methyl  derivatives  of  these  bases  is  of  precisely 
the  same  character  as  that  of  curare,  and  they  possess  the  same 
peculiarity  of  slow  absorption  by  the  mucous  membrane  of  the 
digestive  system,  but  the  degrees  of  their  activity  are  very  dif- 
ferent. If  we  confine  our  attention  to  the  salts  of  the  methyl 
derivatives  of  strychnia,  brucia,  and  thebaia,  where  the  action  is 
uncomplicated,  we  observe  they  form  a  series  in  which  the  fatal 
dose  varies  for  each,  while  this  dose,  in  the  case  of  the  most 
active  of  the  three,  is  considerably  above  that  of  curare,  and 
greatly  above  that  of  curarina.  Besides,  curarina  has  a  charac- 
teristic colour  reaction  that  belongs  to  none  of  these  bodies,  and 
the  latter  further  proves  this  dissimilarity  by  each  of  them  possess- 
ing special  colour  reactions,  by  which  they  may  be  distinguished 
from  each  other." 
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There  is  a  distinct  antagonism  between  strychnia,  and  calabar 
bean,  and  between  strychnia  and  chloral.  These  antagonismfir 
have  lately  been  investigated  by  a  committee  presided  over  by 
Dr.  Hughes  Bennett.  Previous  experimenters  have  shown  that 
calabar  bean  modifies  strychnia  tetanus,  but  it  is  of  no  avail  to 
save  life,  and  Dr.  Bennett's  committee  confirm  the  conclusions,  that 
whilst  the  symptoms  induced  by  strychnia,  as  tetanic  convulsions, 
are  modified  by  calabar  bean,  so  far  from  saving  life  it  actually 
aids  its  destruction,  for,  when  both  poisons  are  administered  to- 
gether, but  each  in  quantity  less  than  the  minimum  fatal  dose, 
their  combined  action  in  this  dose  will  destroy  life. 

The  antagonism  between  chloral  and  strychnia  is  far  greater ; 
chloral  modifies  the  strychnia  symptoms  to  a  great  extent,  and, 
as  might  be  expected,  the  sooner  chloral  is  given  after  strych- 
nia, the  greater  is  the  antagonistic  effect.  Very  large  doses  of 
strychnia  require  very  large  and  even  dangerous  doses  of  chloral, 
enough  to  produce  dangerous  symptoms.  Whilst  chloral  antidotes 
strychnia,  it  is  doubtful  if  strychnia  will  avert  death  from  chloral. 
Chloral  produces  profound  coma,  and  destroys  life  by  its  action  on 
the  cerebral  hemispheres.     Strychnia  does  not  affect  these  parts. 
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This  remedy  has  been  highly  extolled,  and  strongly  condemned, 
answering  with  some  beyond  expectation,  and  yielding  to  others 
nothing  but  failure  and  disappointment.  This  discrepancy  may 
easily  be  reconciled,  for  it  will  be  found  that  lobelia  has  been  given 
in  very  different  doses  by  two  differing  sets  of  authorities.  Unless 
given  in  large  doses — doses  thought  to  be  poisonous — this  remedy 
is  inoperative.  It  is  erroneously  imagined  that  lobelia  is  a  highly 
poisonous  and  dangerous  drug,  only  to  be  given  with  much  caution 
and  close  watching. 

Lobelia  is  of  great  service  in  many  cases  of  asthma,  whether 
dependent  or  not  on  visible  structural  changes  in  the  lung.  It  is 
useful  in  the  peptic,  and  especially  in  the  bronchitic  form.  These 
two  forms  are  generally  more  or  less  mixed,  the  tightness  of 
breathing  in  bronchitic  asthma  being  increased  by  food,  and  the 
peptic  asthma  leading  after  a  time  to  emphysema  and  bronchitis. 
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Lobelia  is,  I  think,  less  useful  when  the  attacks  come  on  periodi- 
cally, at  intervals  varying  from  about  three  weeks  to  a  month.  It 
may,  indeed,  for  several  days,  postpone  or  partly  suppress  the 
paroxysm,  but  after  a  time  the  lobelia  is  apparently  unable  to 
prevent  the  attack.  My  experience  leads  me  to  esteem  lobelia 
higher  the  more  I  try  it,  and  I  frequently  hear  it  extolled  by 
patients.  It  must,  however,  be  confessed  that  in  some  cases  it 
fails  entirely.  Jn  the  bronchitic  form,  patients  often  say  it  "helps 
them  to  get  up  the  phlegm."  It  is  hardly  necessary  to  observe 
that  lobelia  is  not  useful  in  all  forms  of  dyspnoea ;  it  is  useless 
when  this  depends  on  heart  disease,  and  when  the  difficulty  of 
breathing  comes  on  only  from  exertion,  or  from  a  bad  fit  of  cough- 
ing. Lobelia  being  only  palliative  and  not  curative  of  the  con- 
ditions causing  the  dyspncea,  it  should  be  given  only  during  a 
paroxysm.  On  any  signs  of  an  oncoming  fit,  the  medicine  must 
be  taken  immediately,  in  doses  of  a  drachm  of  the  simple  tincture 
«very  hour,  or  even  every  half  hour,  or  ten  drops  may  be  taken 
every  ten  minutes  or  quarter  of  an  hour  till  the  dyspncea  gives 
way.  It  is  better  to  adopt  the  smaller  and  more  frequent  dose, 
as  the  medicine  can  be  discontinued  should  sickness  or  depression 
occur.  The  great  drawback  is  its  uncertain  action,  some  patients 
being  made  sick  and  faint  by  doses  which  others  take  without  any 
such  penalty.  The  risk  of  depression  is  obviated  by  small  fre- 
quent doses,  and  a  patient  soons  learns  the  suitable  dose  and 
periods.  It  is  well  to  inform  patients  of  the  possible  occurrence 
of  sickness  and  faintness,  which  may  make  them  feel  very  ill; 
but  these  symptoms  soon  disappear,  and  never,  so  far  as  I  have 
seen,  become  serious  or  dangerous.  I  have  repeatedly  given 
two-drachm  doses  without  any  dangerous  consequences;  but  this 
large  dose  generally  excites  a  sensation  of  sinking  at  the  stomach, 
with  nausea,  and  not  unfrequently,  vomiting.  When  the  patient 
•complains  of  more  or  less  constant  tightness  of  the  chest,  with 
frequent  exacerbations  during  the  day,  he  should  take  ten  minims 
of  the  tincture  thrice  daily,  with  an  additional  dose  on  the  oc- 
currence of  the  exacerbation.  In  bronchitic  asthma,  where  the 
breathing  is  a  little  tight  all  day,  but  much  worse  at  night,  the 
patient  should  take  ten  minims,  three  times  a  day,  with  additional 
doses  according  to  the  state  of  the  breathing  at  night.  It  should 
be  given  cautiously  to  asthmatics  with  heart  disease,  or  it  may 
render  the  pulse  irregular  and  very  weak.  Lobelia  inflata  allays 
dyspnoea  which  accompanies  capillary  bronchitis  in  emphysema. 
In  certain  epidemics  of  whooping-cough,  lobelia  is  very  service- 
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able,  whilst  in  other  epidemics  it  seems  useless.  Lobelia  is  useful 
in  the  spasmodic  stage,  and  in  two  or  three  days,  generally  re- 
duces by  one  half  the  frequency  of  the  attacks,  lessening  their 
severity  at  the  same  time,  the  speedy  subsidence  and  disappear- 
ance of  the  whoop,  attest  the  influence  of  this  drug.  Like  all  other 
whooping-cough  remedies,  it  acts  best  in  uncomplicated  cases,  and 
when  the  weather  is  warm  and  mild.  If  the  weather  is  cold,  and 
the  winds  cutting  and  sharp,  the  child  should  be  confined  to  a 
warm  room ;  but  under  other  circumstances,  the  child  should  live 
as  much  as  possible  in  the  open  air.  For  a  patient  two  years  old^ 
I  order  ten  minims  of  the  tincture  of  lobelia  every  hour,  and  an 
additional  dose  each  time  the  cough  is  imminent,  provided  the 
paroxysm  gives  sufficient  warning.  Children  bear  large  doses  of 
the  drug ;  for,  in  no  instance,  have  I  witnessed  nausea,  sickness, 
faintness,  or  any  ill  effects  follow  the  doses  just  recommended.  I 
find,  indeed,  that  adults  are  much  less  tolerant  of  lobelia  than 
children.  Sometimes  lobelia  produces  a  slight  burning  sensation 
in  the  throat  Whooping-cough  is  well  known  to  be  a  very  ob« 
stinate  and  dangerous  affection  in  children  only  a  few  months  old^ 
and  in  such  cases  lobelia  often  appears  to  do  less  good  than  to 
older  children.  I  give  five  minims  of  the  tincture  every  hour,  even 
to  very  young  children.^ 

Lobelia  has  been  praised  in  bronchitis ;  and  I  have  tried  it  in 
several  cases,  but  while  it  removed  any  paroxysmal  dyspnoea,  it 
appeared  to  be  powerless  over  the  bronchitis  itself.  It  has  been 
employed  in  laryngismus  stridulus,  and  in  croup. 
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All  persons  are  not  similarly  affected  by  Indian  hemp,  and  race 
and  climate  have  been  supposed  to  modify  its  influence.  Its  effects 
are  most  marked  on  the  brain,  whose  functions  it  more  or  less 
perverts  in  various  ways.  It  generally  produces  a  pleasurable 
intoxication,  and  the  dosed  person  becomes  talkative,  or  sings, 
or  perpetually  giggles,  and  objects  often  assume  to  him  very 

*  Mr.  Foster,  of  Huntingdon,  and  Or.  Howard  Sargent,  of  Boston,  America, 
recommend  clover  in  whooping-cough.  Dr.  Sargent  gives  a  wineglassful  occa- 
sionally through  the  day,  of  an  infusion  made  with  two  ounces  of  carefully  dried 
blossoms  of  red  clover,  steeped  in  a  pint  of  boiling  water  for  four  hours. 
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grotesque  aspects,  exciting-  him  to  much  merriment.  He  is  pos- 
sessed with  a  feeling  of  happiness  and  contentment,  and  ideas  of 
a  pleasing  kind  pass  rapidly  through  the  mind,  sometimes  un- 
connected and  immediately  forgotten ;  but  in  other  instances, 
remembered  on  the  return  to  the  normal  state.  After  a  time 
sleep  sets  in,  generally  accompanied  with  delightful  dreams. 
There  may  be  pain  in  the  head,  "a  sensation  as  of  the  brain 
boiling  over,  and  lifting  the  cranial  arch  like  the  lid  of  a  tea- 
kettle." Among  the  early  symptoms  is  a  sensation  of  heaviness 
of  the  arms  and  legs.  The  head  feels  hot  and  heavy.  The  eyes 
are  bright  and  shiny,  with  sometimes  giddiness  and  noises  in  the 
ears.  General  sensibility  is  also  affected,  and  pricking  in  the  feet, 
or  over  the  whole  body,  with  numbness,  often  of  a  pleasurable 
kind,  is  an  early  symptom.  Pressure  on  the  skin  may  excite  a 
sensation  of  burning.  After  a  time,  complete  anaesthesia  sets  in 
to  such  an  extent,  that  while  standing,  there  may  be  no  conscious- 
ness of  touching  the  ground.  The  muscular  sense  is  even  lost, 
and  pain  is  lessened  or  removed.  Sometimes  it  produces  com- 
plete catalepsy.  It  often  occasi6ns  a  ravenous  sensation,  not  to 
be  appeased  by  food.  In  some  instances,  the  pulse  is  said  to  be 
at  first  rather  increased  in  frequency  and  strength,  but  neither 
pulse  nor  breathing  is  much  altered.  The  pupils  contract  to  light. 
Sometimes  there  is  strong  se^^ual  desire. 

Such  is  the  group  of  symptoms  induced  by  Indian  hemp,  though 
they  do  not  all  occur  in  the  same  person,  but  are  variously 
combined;  and  sometimes  it  produces  sensations  anything  but 
pleasant,  as  nausea,  vomiting,  great  thirst,  frequent,  weak,  and 
intermittent  pulse,  with  disagreeable  sensations  and  ideas. 

If  indulged  in  for  a  long  time,  as  is  common  in  the  East,  it  pro- 
duces loss  of  appetite  and  strength,  trembling,  and  much  mental 
weakness. 

It  is  used  to  produce  sleep,  and  its  effects  have  been  compared  to 
those  of  opium ;  but  it  differs  from  this  drug,  it  is  said,  in  not  pro- 
ducing nausea,  constipation,  or  headache.  Fronmiiller  adminis- 
tered it  in  i/XX)  cases,  and  found  that  it  succeeded  in  530;  partly 
succeeded  in  215  ;  and  produced  little  or  no  effect  in  255  instances. 
A  large  dose  is  required  to  induce  a  hypnotic  effect,  as  eight 
grains  of  the  spirituous  extract,  which  sometimes,  soon  after  its 
administration,  excites  headache,  vomiting,  and  giddiness;  and 
the  headache  may  be  severe,  dull,  and  throbbing,  and  accom- 
panied by  a  coated  tongue.    Opium  is  a  most  certain  hypnotic. 

Cannabis  indica  is  one  of  the  most  valuable  remedies  for  megrim 
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or  sick  headache.  It  appears  to  act  on  the  nervous  centre  whence 
this  headache  springs.  It  is  found  serviceable  both  in  cases  associ- 
ated with  little  or  no  nausea,  and  in  cases  accompanied  by  severe 
vomiting.  It  is  useful  in  attacks  accompanied  with  spectra.  It  is 
most  useful,  in  my  experience,  in  preventing  the  attacks,  not  in 
arresting  them  when  once  they  have  begun.  It  is  sometimes  useful 
in  those  severe,  continuous  forms  of  headache  lasting  for  weeks 
(see  Croton  Chloral);  but  it  is  especially  effective,  when  from 
fatigue,  anxiety,  or  change  of  life,  the  attacks  become  much  more 
frequent ;  then  the  drug  gradually,  and  indeed  sometimes  quickly 
lengthens  the  interval,  and  at  last  brings  back  the  attacks  to  their 
old  periodicity,  or  even  extends  the  intervals  between  the  seizures. 
It  need  hardly  be  said  that  cannabis  will  not  cure  these  patients. 
I  have  given  this  drug  weeks  or  months  continuously,  in  doses  of 
one-third  to  one-half  a  grain  twice  or  thrice  daily.  As  anaemia  or  • 
constipation,  favouring  and  even  exciting  attacks  of  migraine,  often 
co-exist  with  it,  cannabis  indica  may  be  combined  in  pills  with 
either  iron  or  aloes. 

Since  writing  these  remarks  on  cannabis,  subsequent  experience  has  fully  con- 
firmed the  favourable  opinion  of  it  just  expressed ;  no  single  drug  have  I  found  so 
useful  in  migraine.  I  have  ventured  to  suggest  that  it  acts  on  the  portion  of  the 
nervous  centre,  whence  these  attacks  spring,  for  cannabis  appears  to  be  useful  in 
all  varieties  of  migraine.  It  has  been  the  fashion  of  late  to  speak  of  migraine  as 
an  aifection  simply  of  the  central  nervous  system,  the  paroxysms  being  spontane- 
ous, and  wholly  independent  of  peripheral  excitation.  The  sickness,  or  diarrhoea, 
or  pale  stools,  etc,  being  due  to  the  central  affection.  It  appears  to  me  far  more 
probable  that  the  central  affection  remains  dormant  till  roused  into  action  by 
peripheral  excitation,  which  greatly  varies  in  different  cases.  See  section  on 
counter-irritation.  The  following  cases  show  that  gastric  irritation  may  cause 
pain  in  the  head  :— 

A  young  woman,  about  20,  whose  mother  is  migrainous,  has  suffered  for  a  month 
with  severe,  throbbing,  supraorbital  headache  after  every  meal.  The  pain  is  severe 
and  is  increased  by  exertion,  or  stooping.  The  eyeballs  ache.  The  pain  is  not 
accompanied  nor  followed  by  cutaneous  tenderness.  The  sight  is  unaffected: 
with  the  headache  she  suffers  from  nausea,  but  is  free  from  epigastric  pain,  acidity, 
and  flatulence.  The  nausea  increases  severely,  and  at  last,  after  half  an  hour, 
sometimes  two  hours,  she  vomits,  and  immediately  the  headache  ceases.  Her 
bowels  are  regular,  and  her  motions  of  a  natural  colour.  The  pain  coming  on 
immediately  after  food,  increasing  as  the  nausea  increases,  and  ceasing  imme- 
diately on  vomiting,  certainly  strongly  suggests  that  the  exciting  cause  is  food 
acting  on  the  stomach  nerves. 

A  young  man,  aged  20,  suffered  for  two  months  from  occipital  headache  after 
almost  every  meal.  It  comes  on  about  half  an  hour  after  food,  and  lasts  about  an 
hour,  though  sometimes  all  day.  On  the  other  hand,  food  sometimes,  and  whisky- 
and -water  always,  relieves  it  for  half  an  hour.  The  headache  is  always  accom- 
panied by  flatulence,  and  continues  till  he  can  pass  it  either  upwards  or  downwards. 
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In  ten  or  fifteen  minutes,  after  freely  dispersing  wind,  the  headache  leaves  him. 
The  flatus  has  little  or  no  odour,  and  causes  him  no  annoyance  beyond  the  head- 
ache.  When  the  pain  is  severe  he  can  feel  with  his  hand  throbbing  at  the  occiput, 
which  also  ceases  on  the  escape  of  wind ;  worry  or  anxiety  will  at  once  bring  on 
headache.  The  headache  is  not  accompanied  nor  followed  by  tenderness  of  the 
scalp. 
Bismuth  and  charcoal  cured  the  flatulence,  and  the  headache  left  him. 

Dr.  Clousden  recommends  cannabis  indica  combined  with  brom- 
ide of  potassium  in  mania,  giving  a  drachm  of  bromide  of  potas- 
sium with  a  drachm  of  the  tincture  of  cannabis  indica. 

It  has  been  found  useful  in  neuralgia,  whooping-cough  and 
asthma,  and  it  appears  to  be  serviceable  in  some  cases  of  hys- 
teria. Some  accord  it  a  high  reputation  as  a  diuretic  in  acute  and 
chronic  Bright's  disease,  and  consider  bloody  urine  to  be  a  special 
indication.  It  is  said  to  relieve  dysuria  and  strangury,  and  to  be 
useful  in  retention  of  urine,  dependent  on  paralysis  from  spinal 
disease.  It  is  used  occasionally  in  gonorrhoea.  It  is  very  useful, 
as  Dr.  Silver  has  pointed  out,  in  menorrhagia,  or  dysmenorrhoea. 
Half  a  grain  to  a  grain  thrice  daily,  though  a  grain  every  two 
hours,  or  hourly,  is  sometimes  required  in  those  who  can  tolerate 
so  large  a  dose,  often  relieves  the  pain  of  dysmenorrhoea. 
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Ergot  has  a  disagreeable,  better  taste,  and  occasions  an  abundant 
secretion  of  saliva.  In  large  doses  it  produces  nausea,  vomiting, 
colic,  diarrhcea,  giddiness,  dilatation  of  the  pupil,  great  retarda- 
tion, and  slight  weakness  of  the  pulse. 

Absorbed  into  the  blood,  it  causes  contraction  of  the  blood- 
vessels, and  especially  those  of  the  cord,— a  statement  made  by 
Brown-Srfquard  and  noticed  in  the  article  treating  of  belladonna. 

Whether  administered  by  the  stomach,  or  hypodermically,  ergot 
causes  contraction  of  the  arteries  and  veins,  by  its  influence,  it  is 
said,  on  the  sympathetic  system.  Administered  in  either  way,  it  is 
most  valuable  in  haemorrhage;  indeed,  few,  if  any,  remedies  rival 
its  efficacy  in  this  respect.  Dr.  Currie  Ritchie  and  Dr.  Drasche, 
were  the  first  to  use  it  h)rpodermically,  and,  they  report,  success- 
fully, of  cases  of  haemoptysis,  epistaxis,  haematemesis,  and  intestinal 
haemorrhage  in  typhoid  fever;  and  many  other  observers  have 
since  confirmed  their  statements.     In  severe  bleeding,  when  it  is 
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urgently  necessary  to  check  it  at  once,  the  hypodermic  application 
must  be  used,  in  from  two-  to  five-grain  doses.  I  have  seen  this 
injection  in  many  instances  produce  a  good  deal  of  swelling  and 
pain,  which,  however,  always  subsided  without  suppuration,  hence 
it  is  well  to  warn  the  patient  that  this  temporary,  untoward  acci- 
dent may  occur.  In  less  urgent  bleeding,  administration  by  the 
stomach  is  very  successful.  It  is  very  useful  in  haemoptysis,  in 
doses  of  thirty  or  forty  minims  of  the  liquid  extract  every  three  or 
four  hours,  indeed  hourly  in  severe  cases. 

Hildebrand  advises  hypodermic  injections  of  ergot  for  fibrous 
tumour  of  the  womb ;  a  curious  measure,  it  would  seem,  but  it  is 
endorsed  by  Drs.  Keating  and  Ashurst,  distinguished  American 
physicians,  who  state  that  the  injections  at  intervals  of  five  to  six 
grains  of  ergotine,  will  greatly  diminish  the  size  of  fibrous  tumours. 
In  a  case  reported  by  Dr.  Keating,  the  pulse,  respirations,  and 
temperature  fell  for  a  time  after  each  injection,  the  fall  increasing 
with  each  injection;  thus,  after  the  fifteenth  injection,  the  pulse 
fell  to  fifty- six,  the  respirations  to  twelve,  and  the  temperature  to 
ninety-six.  (?)  The  ergotine  excited  much  nausea  and  sickness ; 
due  probably  to  the  effect  of  the  ergot  on  the  womb,  for  the  intro- 
duction of  the  finger  into  the  os  uteri  increased  the  vomiting.  The 
occurrence  of  nausea  and  sickness,  however,  is  not  usual. 

Ergot  is  strongly  recommended  in  purpura. 

If  taken  for  a  long  time,  it  is  said  sometimes  to  produce  fatal 
consequences,  namely,  spasmodic  contractions  of  the  muscles,  and 
now  and  then  gangrene  of  the  extremities,  in  character  generally 
like  senile  gangrene.  These  statements  usually  made  in  therapeu- 
tic works  must  be  very  greatly  exaggerated,  as  we  now  administer 
considerable  quantities  of  ergot  for  weeks,  or  even  months,  without 
producing  gangrene  or  spasm. 

Its  effects  are  most  expressed  on  the  womb,  especially  when 
pregnant,  exciting  in  the  gravid  uterus  powerful  and  continuous 
contractions.  It  is  used  in  tedious  labours,  when  the  uterus  is 
becoming  exhausted,  but  must  not  be  employed  when  there  is 
obstruction  to  the  passage  of  the  child,  otherwise  it  may  occasion 
serious  damage  to  the  delicate  structures  of  the  mother.  Many 
suppose  that  it  endangers  the  life  of  the  child  in  two  ways,  namely, 
by  subjecting  it  to  powerful  and  continuous  uterine  pressure,  and 
by  weakening  its  heart.  This  injurious  pressure  may  be  avoided, 
it  is  said,  by  administering  the  medicine  in  small  doses,  so  as  to 
strengthen  the  natural  contractions  of  the  uterus,  but  not  to  make 
them  continuous.    It  is  recommended  to  watch  its  action  on  the 
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foetal  heart,  and  if  the  pulsations  fall  to  no,  or  the  beats  become 
irregular,  either  the  drug^  should  be  discontinued,  or  the  delivery^ 
effected  by  instruments. 

It  is  extremely  useful  in  post-partum  haemorrhages,  arresting* 
the  bleeding  by  producing  firm  contraction  of  the  uterus,  and  by  its 
influence  on  the  blood-vessels.  It  is  also  of  great  use  in  the  various 
forms  of  menorrhagia,  even  when  it  depends  on  uterine  tumours. 
It  is,  perhaps,  the  most  valuable  medicine  known  in  uterine  hae- 
morrhage, checking  the  bleeding  when  other  remedies  have  failed, 
and  when  the  patient  is  reduced  almost  to  a  hopeless  state.  In 
such  critical  circumstances,  it  must  be  given  in  full  doses.  Some 
doctors  give  half  an  ounce  of  the  liquid  extract,  and  repeat  it  in 
half  an  hour,  or  even  in  a  shorter  time,  without  any  tonic  effects* 
It  promptly  checks,  and  in  a  few  hours  effectually  stays,  the  bleed- 
ing. Dry  cupping  over  the  sacrum  is  useful.  Perfect  rest  should 
be  enjoined  (see  Perchloride  of  Iron). 

It  is  said  that  ergot  will  arrest  sweating. 

Ergot  is  said  to  reduce  the  temperature  of  the  body,  but  most 
observers  doubt  the  truth  of  this  assertion.  The  hypodermic 
injection  is  said  to  reduce  the  temperature  of  cats  and  dogs. 

It  is  stated  to  be  useful  in  neuralgia  and  paraplegia,  whooping- 
cough,  incontinence  of  urine,  and  even  in  some  cases  of  leucor- 
rhoea;  but  the  form  of  leucorrhoea  is  not  mentioned.  It  is  also 
recommended  in  amenorrhcea  with  anaemia,  after  the  use  of  iron. 
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Theine,  caffein,  cocoine,  guaranine,  are  chemically  and  physiologi- 
cally identical.  Large  doses  of  these  agents  produce  in  animals 
paralysis  of  sensibility,  tetanic  spasms  and  convulsions. 

The  Physiological  Committee,  presided  over  by  the  late  Dr.  Hughes  Bennett» 
conclude  that  these  substances  paralyze  the  terminations  of  the  sensory  nerves^ 
and  the  posterior  columns  of  the  spinal  cord,  the  anterior  columns  remaining 
unaffected.  The  tetanic  spasms  are  probably  spinal,  though,  owing  to  the  paraly- 
sis of  the  sensory  nerves,  the  spasms  cannot  be  excited  by  peripheral  irritation. 
The  motor  nerves  are  unaffected.  These  substances  cause  cerebral  excitement^ 
affect  the  respiration,  the  heart's  action,  and  the  arterioles.  Breathing  is  first 
excited,  then  impeded,  and  at  last  arrested ;  the  heart's  action  is  first  quickened, 
strengthened,  and  then  slowed  and  weakened ;  the  arterioles  first  contract  and 
then  dilate,  and  induce  stasis  of  the  blood.    They  increase  the  flow  of  saliva,  and 
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excite  tenesmus  with  slimy  motions.  They  usually  contract  the  pupil.  They  first 
lower  and  then  raise  the  bodily  temperature.  To  some  extent  they  are  antagonist 
tic  to  morphia.    It  is  very  desirable  these  experiments  should  be  confirmed. 

In  poisoning  by  tartar  emetic  or  the  alkaloids,  a  strong-  infusion 
of  tea  is  sometimes  used  for  the  sake  of  its  tannin  which  precipi- 
tates these  substances. 

In  flatulent  dyspepsia,  few  substances  are  more  to  be  avoided 
than  tea.  It  is  harmful  in  two  ways;  for  tea  itself  in  this  complaint 
IS  found  to  promote  flatulence ;  and  women,  the  chief  sufferers  from 
this  disagreeable  form  of  dyspepsia,  are  apt  to  drink  large  quanti- 
ties of  weak  tea,  and  the  excess  of  fluid  keeps  up  the  distension. 

Coffee  is,  to  some  persons,  slightly  purgative. 

The  active  principle  of  tea  and  coflfee  is  absorbed,  and  acts  as  a 
stimulant  to  the  nervous  system.  These  beverages  are  especially 
useful  in  a  fatigued  state  of  the  system,  and  under  ordinary  circum. 
stances,  are  preferable  in  this  respect  to  alcoholic  drinks. 

"Coffee,"  says  Dr.  Parkes,  in  his  work  on  Hygiene  "is  a  most 
important  article  of  diet  for  soldiers,  as  not  only  is  it  invigorating, 
without  producing  subsequent  collapse,  but  the  hot  infusion  is 
almost  equally  serviceable  against  both  cold  and  heat;  in  the 
one  case  the  warmth  of  the  infusion,  in  the  other  the  action  of 
the  skin,  being  useful ;  while  in  both  cases  the  nervous  stimulation 
is  very  desirable.  Dr.  Hooker  tells  us  that  in  the  Antarctic  Expedi- 
tion the  men  all  preferred  coffee  to  spirits,  and  this  was  the  case  in 
the  Schleswig-Holstein  war,  1849.  ^^^  experience  of  Algeria  and 
India  (where  coffee  is  coming  more  and  more  into  use)  proves  its 
use  in  hot  climates."  The  same  authority,  speaking  of  tea,  says, 
''Tea  seems  to  have  a  very  decidedly  stimulative  and  restorative 
action  on  the  nervous  system,  which  is  perhaps  aided  by  the 
warmth  of  the  infusion.  No  depression  follows  this.  The  pulse 
is  a  little  quickened.  The  amount  of  pulmonary  carbonic  is, 
according  to  E.  Smith,  increased.  The  action  of  the  skin  is  in- 
creased; that  of  the  bowels  lessened.  The  kidney  excretion  is 
little  affected;  perhaps  the  urea  is  a  little  lessened,  but  this  is 
uncertain." 

"As  an  article  of  diet  for  soldiers,  tea  is  most  useful.  The  hot 
infusion,  like  that  of  coffee,  is  potent  against  both  heat  and  cold,  is 
most  useful  in  great  fatigue,  especially  in  hot  climates  (Ranald 
Martin),  and  also  has  a  great  purifying  effect  on  water." 

Dr.  Fothergill  flnds  that  caffein  strengthens  the  contractions  of 
frogs'  hearts,  and  M.  Jaccoud  believes  that  it  acts  on  the  heart  and 
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blood-vessels  like  digitalis,  strengthening  the  heart,  and  increasing 
arterial  pressure. 

Tea  and  coffee  are  useful  in  the  headache  of  nervousness  and 
exhaustion,  and  as  an  aid  in  rousing  and  keeping  a  patient  awake 
in  opium  poisoning. 

A  small  cup  of  very  strong  coffee  is  often  very  useful  in  the 
paroxysm  of  asthma ;  in  fact  it  gives  relief  in  most  cases,  but  in 
very  unequal  degree. 

Gubler  and  Dr.  D.  J.  Leach  recommend  atrate  of  caffeine  in  five- 
grain  doses,  as  a  diuretic  in  ascites  and  cardiac  dropsy. 

Although  tea  and  coffee  are  very  wholesome  beverages,  yet 
either  one  or  the  other,  or  both,  will,  in  some  persons,  occasion 
palpitation  of  the  heart,  sleeplessness,  and  mental  excitement. 

Coffee,  in  certain  individuals,  increases  rather  considerably  the 
urinary  water,  and  is  said  to  lessen  the  formation  of  urea,  and  so 
to  check  metamorphosis;  but  Dr.  Squarey's  careful  experiments 
disprove  this  conclusion  with  respect  to  urea. 

Dr.  Wilks  recommends  guarana  for  sick  headaches,  being  in- 
duced to  try  it  by  Mr.  Helmken,  of  British  Columbia,  and  Dr. 
Wood,  of  Montreal.  Dr.  Wood  recommends  it  when  the  pain 
affects  the  right  side  of  the  head.  It  shortens  the  attacks,  and 
increases  the  interval  between  them.  A  powder  should  be  taken 
every  night,  and  on  the  occurrence  of  an  attack,  every  three  hours. 
Guarana  consists  of  the  seeds  of  pauUinia  sorbilis,  growing  in 
Brazil,  and  contains  an  alkaloid  identical  with  that  in  tea  and 
coffee.  In  some  parts  of  South  America,  strong  coffee  and  lime 
juice  in  equal  parts  is  taken  several  times  a  day  as  a  prophylactic 
against  ague. 


CINCHONA  AND  ITS  ALKALOIDS. 

Salts  of  quinia  are  protoplasmic  poisons,  arresting  amoeboid  and 
the  allied  movements  of  the  white  corpuscles.  Even  weak  solu- 
tions are  highly  poisonous  to  protozoa  and  infusoria  (Binz),  more 
so  even  than  salts  of  strychnia  or  morphia.  Small  quantities  of 
quinia  salts  destroy  septic  germs  and  arrest  putrefaction  more 
thoroughly  than  most  antiseptics,  including  even  arsenic  and  crea- 
sote.  With  the  exception  of  strychnia,  quinia,  moreover,  hinders 
alcoholic  and  butyric  fermentations  more  than  other  bitters.  Cin- 
chona possesses  the  same  properties,  but  in  a  weaker  degree  than 
quinia. 
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Powdered  bark  contains,  besides  various  alkaloids,  a  con- 
siderable quantity  of  tannin,  a  fact  to  be  borne  in  mind  when  we 
administer  bark,  or  any  of  its  preparations. 

Finely  powdered  bark  dusted  thickly  over  foul,  indolent,  slough* 
ing,  and  even  gangrenous  ulcers,  and  left  to  form  a  kind  of  poul- 
tice, has  apparently  promoted  the  healing  process.  Hospital 
gangrene  too  has  been  successfully  treated  in  this  way. 

Bark  has  been  employed  as  a  dusting  powder  to  check  profuse 
formation  of  pus,  mucus,  or  the  secretion  of  eczema.  Its  success 
probably  depends  on  the  tannin  it  contains,  and  other  and  cheaper 
preparations  of  tannin  might  prove  equally  useful. 

Cinchona  bark  and  its  prepartions  are  bitter  to  the  taste,  and, 
like  all  bitter  substances,  stimulate  temporarily  the  salivary 
glands.  The  tannin  of  the  bark  precipitates  the  mucus  of  the 
mouth,  and  acts  likewise  as  an  astringent  to  the  mucous  membrane 
itself. 

Powdered  bark  is  a  common  constituent  of  tooth  powders. 

The  alkaloids,  when  swallowed  in  an  insoluble  form,  combine 
with  the  acids  of  the  gastric  juice  and  become  soluble,  so  that  as 
a  mere  solvent,  it  is  unnecessary  to  administer  quinia  and  cinchonia 
with  acids.  A  large  dose  merely  suspended  in  fluid  is  far  less  bitter 
than  when  dissolved. 

The  taste  of  quinia  can  be  concealed  by  adding  an  equal  quantity 
of  powdered  ginger  to  the  quinia.  When  large  doses,  as  forty 
grains,  are  administered,  it  is  better  to  give  it  in  pill,  otherwise  it 
may  cause  sickness. 

The  alkaloids  of  bark  probably  undergo  no  other  change  in  the 
stomach  than  that  just  mentioned.  Their  action  in  the  digestive 
*  tract  is  similar  to  that  of  bitters  generally,  being  slight  irritants  to 
the  mucous  membrane,  and  so  producing,  both  in  the  mouth  and 
stomach,  an  increase  of  mucus.  It  is  generally  stated  that  cin- 
chona increases  the  amount  of  the  gastric  juice  for  a  short  time,  to 
a  small  extent,  and  further  experiments  show  that  cinchona  and  its 
alkaloids  check  the  action  of  the  gastric  juice  on  the  food,  and 
check  also  fermentations,  as  that  of  sugar  by  yeast.  It  appears, 
therefore,  that  cinchona  increases  for  a  short  time  the  production  of 
both  saliva  and  gastric  juice,  and  so  in  a  small  measure  may  aid 
digestion ;  that  it  is  an  irritant  to  the  mucous  membrane,  and 
promotes  the  secretion  of  the  mucus  of  the  mouth  and  stomach ; 
and  that  it  checks  the  digestive  action  of  the  gastric  juice  and 
fermentation. 

Thus  our  theoretical  knowledge  would  appear  to  show  that 
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quinia  neither  increases  appetite  when  the  stomach  is  healthy,  nor 
aids  in  any  marked  degree  digestion,  yet  experience  fails  to  sup- 
port these  views;  for  even  when  the  stomach  appears  to  be 
healthy,  quinine  certainly  seems  to  sharpen  appetite  and  assist 
digestion,  particularly  in  the  case  ,of  elderly  people  and  the 
inhabitants  of  large  towns. 

These  substances  are  useful  to  check  unhealthy  or  excessive  fer* 
mentation  in  the  digestive  canal. 

These  alkaloids  if  too  long  employed  disorder  the  stomach,  pro- 
ducing heat  and  weight  at  the  epigastrium,  loss  of  appetite,  nausea, 
sickness,  and  even  diarrhoea.  Poisonous  doses  excite  great  thirst, 
burning  pain  at  the  epigastrium,  and  vomiting. 

Quinine  appears  to  exert  no  influence  on  the  secretion  of  bile. 

These  alkaloids  affect  the  intestines  in  the  same  manner  as  they 
affect  the  stomach. 

They  are  given  with  benefit  in  cases  of  worms ;  but  as  decoction 
of  cinchona  appears  to  have  no  direct  influence  on  ascarides  and 
taeniae,  the  good  effects  of  quinia  must  be  due  to  its  beneficial  effect 
on  the  mucous  membrane,  by  preventing  the  production  of  the 
abundant  mucus,  which  favors  the  development  and  growth  of 
these  worms. 

When  quinia  is  taken  in  lai^e  quantities,  some  of  it  is  said  to 
pass  off  with  the  faeces. 

Quinia  readily  passes  into  the  blood,  and  as  it  can  be  detected 
unchanged  in  the  urine,  sweat  and  secretions  of  healthy  persons 
and  fever  patients,  probably  very  little  undergoes  decomposition  in 
the  body.  It  is  almost  exclusively  eliminated  by  the  urine,  most  of 
it  being  excreted  in  six  hours. 

Large  doses  affect  the  sight  and  hearing,  excite  subjective  noises 
as  of  bells  ringing  in  the  ears,  and  occasionally  produce  deafness. 
Sometimes,  but  very  rarely,  the  sense  of  hearing  has  been  lost  for 
life ;  but  usually,  in  a  short  time,  possibly  in  a  few  days  the  noises 
cease,  and  the  hearing  again  becomes  natural.  Large  doses 
often  dim  the  sight  and  sometimes  cause  total  temporary  blind- 
ness.  I  have  noticed  on  some  occasions  that  the  defect  of  vision 
is  strangely  limited  to  one  eye,  or  begins  first  in  one  eye.  The 
pupil  of  the  affected  eye  is  very  generally  dilated,  and  sometimes 
to  an  extreme  extent.  Severe  frontal  headache,  with  dull,  heavy, 
tensive,  and  sometimes  agonizing  pains  are  some  of  the  most  dis- 
tressing and  frequent  symptoms  that  follow  a  large  dose  of  quinia. 
While  these  symptoms  last,  and,  indeed,  generally  before  they 
appear,  the  face  is  flushed,  the  eyes  suffused,  and  the  expression 
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is  dull  and  stupid.  Even  small  doses,  in  persons  very  susceptible 
to  the  action  of  this  medicine,  will  produce  some  of  the  foreg'oing' 
symptoms,  especially  the  headache  and  mental  disturbance. 

A  small  dose  of  quinia  in  one  of  my  patients  always  brings  out  a  unifonn  red 
rash  over  the  whole  body,  most  marked  on  the  back  of  the  neck,  accompanied  by 
very  severe  stinging  pain,  especially  on  the  nape,  and  in  the  clefts  between  the 
fingers.  Desquamation,  as  free  as  after  a  sharp  attack  of  scariet  fever,  always 
follows  the  rash. 

In  some  people  quinia  produces  large  patches  of  erythema  with  great  irritation, 
gastric  disturbance,  and  accelerated  pulse.  A  patient  tells  me  that  even  small 
doses  always  excite  violent  urticaria,  her  face  swelling  till  she  can  scarcely  see  out 
of  her  eyes.  She  is  so  intolerant  that  a  quinine  hair-wash  brought  out  a  crop  of 
urticaria  on  her  head,  and  a  tooth-powder,  containing  a  small  quantity  of  quinine, 
caused  her  lips  and  gums  to  swell. 

Quinia  in  large  doses  abolishes  reflex  action  before  voluntary 
movement,  by  stimulating  of  Setchenow's  reflex  inhibitory  centre. 

It  has  become  somewhat  the  practice  of  late  to  treat  pyaemia, 
acute  rheumatism,  typhus  fever,  etc.,  with  oft-repeated  large  doses 
of  quinia,  even  to  the  enormous  extent  of  several  drachms  in  the 
day,  yet  without  producing  any  of  these  toxic  symptoms.  Work- 
ers in  barks  sometimes  suffer  from  a  scaly  papular  eruption,  or 
from  a  vesicular  weeping  eruption,  and  occasionally  from  great 
swelling  of  the  genitals,  or  of  the  face  and  eyelids,  with  redness 
of  the  eyes.  They  sometimes  complain  of  great  itching  of  the 
whole  body,  and  it  is  known  that  quinia  can  produce  urticaria. 

The  statements  concerning  the  influence  of  quinia  on  the  pulse 
are  discrepant.  It  is  often  said  that  large  doses  reduce,  while 
small  doses  increase,  the  number  of  beats. 

Mr.  Gill  and  I  investigated  the  effect  of  large  doses  of  quinia  on  the  pulse  and 
temperature.  Our  experiments  were  conducted  on  a  boy  aged  ten,  convalescent 
from  rheumatic  fever,  and  a  healthy  girl  of  thirteen. 

Before  experimenting  on  the  girl,  her  pulse  beat  from  60  to  64,  and  the  following 
table  shows  the  effects  of  a  daily  dose  of  quinia : — 

Dose.  Rise  began.  Reached. 

gr.    8  in  35  minutes  94 

>»    10  „  15      „  7a 

t*    12  »i  95      ti  7* 

„    20  immediately  120 


tt 


20 


in  50  minutes  96 


In  the  last  observation  the  pulse,  for  about  the  first  thirty  minutes,  fell  in  fre- 
quency ;  but  this  did  not  occur  in  the  other  instances.  We  shall  mention  presently 
the  depression  in  the  temperature;  here  it  is  necessary  only  to  state  that  the  pulse 
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WM  at  its  fastest  when  the  quinia  began  to  depress  the 
in  the  frequency  continued  after — 


temperature.    The  increase 


gr.  lo 
„   20 


170  minutes. 

195       .. 

Did  not  fall  much. 


In  every  instance  there  was  a  loss  of  force  with  increase  in  the  frequency. 
Briquet  has  shown,  by  the  aid  of  the  haema-dynamometer,  that  the  lateral  pressure 
of  the  blood  on  the  arteries  is  lessened  in  proportion  to  the  dose  of  quinine. 

The  effect  on  the  boy's  pulse  was  different,  for  his  pulse  beat  xia  to  xao  in  the 
minute.  The  rheumatism,  from  which  he  had  recovered,  had  left  a  mitral  regur- 
gitant murmur,  and  had  probably  damaged  the  heart's  substance.  On  one  day  two 
doses  of  ten  grains  each  were  given  him  without,  on  either  occasion,  altering  the 
frequency  of  the  pulse ;  in  each  case,  however,  its  strength  was  diminished.  On 
another  day  after  taking  a  single  dose  of  ten  grains,  the  pulse  fell  during  fifty 
minutes  from  xo8  and  X12  to  104  and  96,  growing  at  the  same  time  in  strength. 
After  this  it  attained  a  frequency  of  120  in  the  minute,  and  again  fell  in  force.  On 
two  occasions  the  girl's  pulse,  when  at  its  quickest,  became  irregular  both  in  force 
and  rhythm. 

Mr.  Gill  and  I  investigated,  at  the  same  time,  the  influence  of  quinia  on  the 
temperature  of  fever-free  persons.  The  following  table  shows  the  results  of  oor 
observations : — 


Boy. 


Girl. 


Dose. 

Effect 

on  Temperature. 

Dose. 

Effect 

on  Tempei 

gr.  10 

None 

gr.    8 

Fell  0-20 

„    10 

Fell  o-2*» 

„   xo 

• 

None 

„    xo 

None 

It   xo 
„  20 
„  20 

None 
Fellxo 
Fell  o-4« 

It  appears  that  quinia  will  reduce  the  temperature,  but  to  effect  this  in  any 
appreciable  degree,  large  doses,  to  the  extent  of  twenty  grains,  must  be  g^ven, 
and  even  then  depression  is  but  slight,  and  may  not  amount  to  a  half  a  degree 
Fahrenheit. 

It  may  be  said  that  the  fall  in  the  temperature  does  not  represent  the  total  effect 
of  the  quinia,  as  a  rise  in  the  temperature  would  have  taken  place  at  the  time  the 
depression  occurred,  so  that  if  we  wish  to  ascertain  the  integral  influence  of  the 
quinia,  we  must  add  to  the  amount  of  depression  the  rise  which  should  have  hap- 
pened ;  but  to  this  I  am  able  to  answer  that  on  this  point  I  made  many  careful  ex- 
periments, and  found  that  the  heat  of  the  body  remains  always  very  constant 
between  9  a.m.  and  4  p.m.,  and  the  foregoing  observations  were  made  between 
these  hours. 

This  table  gives  the  time  the  depression  occurred  after  the  quinia,  and  the  period 
it  lasted.  The  occasions  when  the  fall  reached  only  0*2^  are  not  included,  since 
even  with  the  greatest  care,  so  slight  a  depression  may  easily  be  produced  by  acci- 
dental causes. 


Dose. 

gr.  20 

„   20 


Time, 
in  55  minutes 
ttSo 


If 


Depression  lasted. 
3  hours  15  minutes. 

45 


Iff 
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Several  observers  have  made  observations  tending  to  show  that  quinine  has  per- 
haps some  influence,  though  assuredly  to  no  marked  extent,  in  reducing  the  body 
temperature  in  health. 

Piorry  maintains  that  during  a  fit  of  ague  quinine  at  once  dimin- 
ished the  size  of  the  spleen,  and  it  is  said  that  the  drug  exerts  a 
similar  effect  on  this  organ  during  other  fevers,  and  even  in  health. 
Jerusalemsky  finds  that  quinia  reduces  the  size  of  the  spleen,  even 
when  the  nerves  going  to  the  spleen  are  divided  before  administer- 
ing the  quinia. 

The  influence  of  cinchona  and  its  alkaloids  on  the  various  forms 
of  intermittent  fever  is  well  known,  controlling  this  formerly  com- 
mon complaint  more  effectively  than  any  known  drug.  How  it 
acts,  is  at  present  quite  unknown.  It  has  been  supposed  to  check 
the  fever  by  its  influence  on  the  spleen ;  but,  granting  this  assump-: 
tion,  it  yet  remains  to  show  how  the  influence  of  the  quinia  on  the 
spleen  prevents  the  return  of  the  fever  paroxysms. 

Quinia  generally  arrests  the  disease  at  once.  It  is  well,  however, 
to  bear  in  mind  that  this  remedy  may  dissociate  the  other  symp- 
toms from  the  elevation  of  the  temperature ;  or,  in  other  words,  it 
may  remove  the  shivering,  sweating,  quick  pulse,  while  the  tem- 
perature may  remain  as  great,  or  nearly  as  great,  as  on  previous 
days.  Mere  rest  will  occasionally  effect  the  same  dissociation. 
Unless  the  unnatural  elevation  of  temperature  has  been  restrained, 
the  paroxysms  will  speedily  return.  This  fact  it  is  necessary  to 
recollect,  otherwise  it  may  be  concluded  that  with  the  removal  of 
the  more  obvious  symptoms  the  disease  itself  is  cured,  and  thus  the 
patient  may  be  permitted  to  return  to  his  usual  avocations. 

A  still  more  curious  circumstance  remains ;  that  is,  quinia  may 
check  all  the  symptoms,  even  the  periodical  elevation  of  the  tem- 
perature, and  yet  about  the  same  time  of  day  that  the  series  of 
symptoms  were  wont  to  take  place,  an  increase  in  the  urea  and 
urinary  water  may  occur  as  during  a  severe  paroxysm  ;  that  is,  all 
the  symptoms  of  the  paroxysm  are  absent,  except  those  pertaining 
to  the  urine. 

I  made  two  experiments  which  tend  to  show  that  quinia,  given 
after  the  commencement  of  the  flt,  is  powerless  to  prevent  the 
elevation  of  temperature  of  that  attack,  although  the  drug  may 
effectually  prevent  the  rise  in  succeeding  paroxysms.  It  said  that 
quinia  subcutaneously  employed  after  the  paroxysm  has  begun,  will 
arrest  the  fit.  Some  hold  that  quinia  is  less  efficacious  than  the 
powdered  bark^  even  when  the  cinchonia  is  allowed  for ;  and  it  is 
even  held  that  powdered  bark  is  more  tonic  than  quinia.     On  the 
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Other  hand,  no  doubt  powdered  bark  by  reason  of  its  bulk,  and  of 
the  tannin  it  contains,  frequently  upsets  the  stomach. 

There  is  great  variation  of  practice  regarding-  the  administration 
of  quinia,  some  giving  small  doses,  several  times  ^daiiy ;  others 
preferring  a  single  large  dose  daily ;  both  methods  are  useful,  but 
under  different  circumstances.  In  the  mild  forms  of  ague,  like 
those  now  met  with  in  this  country,  small  doses  several  times  daily 
are  sufficient:  but  in  malignant  forms,  large  doses  given  even 
several  times  a  day  may  be  required  summarily  to  arrest  the  dis- 
ease. Some  say  that  the  drug  should  be  given  at  the  very  com- 
mencement of  the  fit;  but  this  practice  is  held  to  be  bad,  by  making 
the  immediate  attack  more  severe. 

Trousseau  advised  that  fifteen  grains  should  be  taken  immediately 
after  the  fit,  and  repeated  with  an  interval,  first  of  one,  then  of 
two,  three,  and  four  days,  and  so  on.  Probably  this  is  a  good 
means  to  extirpate  the  latent  tendency  to  the  disease  and  to  ensure 
a  perfect  cure ;  for  it  must  be  recollected  that,  judging  by  the  tem- 
perature, a  patient  may  unconsciously  undergo  even  a  severe  fit, 
a  fact  proving  the  great  importance  of  employing  the  thermometer. 
Moreover,  Trousseau's  plan  is  judicious;  for  even  when  the  quinine 
has  removed  all  s3miptoms  the  patient  is  liable  to  a  recurrence  of 
the  attack ;  from  various  causes,  as  depression  of  the  health,  or  a 
sudden  shock,  as  that  from  an  accident  or  operation ;  indeed,  in 
many  instances,  this  tendency  to  ague  lasts  for  years. 

It  is  important  to  recollect  that  the  effect  of  quinia  on  the  fit 
bears  no  relation  to  its  physiological  operation,  either  in  time  or 
degree,  for  a  small  dose  may  prevent  the  occurrence  of  a  fit  other- 
wise due  twenty-four  hours  afterwards,  the  effects  of  the  dose  on 
the  system  meanwhile  never  becoming  apparent,  or  having  long 
ere  this  passed  quite  away. 

Quinia  is  of  especial  use  in  the  malignant  forms  of  ague.  The 
dose  should  be  large,  and  given  in  a  non-febrile  period.  In  these 
severe  forms  of  the  disease,  no  circumstances  are  to  be  considered 
as  contra-indicating  its  use.  If  it  cannot  be  borne  by  the  stomach, 
it  may  be  given  by  the  rectum,  or  hypodermically.  For  injection 
it  is  recommended  to  dissolve  the  quinine  in  ether,  as  this  solution 
is  less  irritating  than  an  acid,  alcoholic,  or  chloroformic  solvent 
Salts  of  quinidine,  on  account  of  their  solubility,  have  been  recom- 
mended for  hypodermic  use.  Quinidine  of  commerce  is  generally 
very  impure.  Dr.  Ranking,  and  others,  find  the  hypodermic 
method  highly  successful.  Dr.  Ranking  has  treated  200  cases  in 
this  way.    He  uses  a  warm  neutral  solution  of  the  sulphate,  i  in 
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lO,  injectingf  five  minims.  On  an  average  three  injections  cure, 
the  fever  being-  arrested  on  an  average  in  2*5  days. 

In  remittent  fever,  large  and  often-repeated  doses  should  be 
administered  during  the  remission. 

The  more  recent  the  attack,  the  sooner  and  more  certainly  will 
quinia  cure. 

It  is  less  efficacious  in  quartan  than  in  other  forms  of  ague, 
probably  because  old  ague  generally  assumes  the  quartan  type. 
In  obstinate  cases  resisting  quinia,  arsenic  often  succeeds. 

In  some  cases  where  this  medicine  appears  powerless,  the  ad- 
ministration of  an  emetic  each  morning  sometimes  brings  the 
disease  at  once  under  the  control  of  quinia. 

Quinia  is  used  as  a  preventive  of  ague,  and  in  the  navy  it  is  a 
very  useful  sanitary  precaution,  where  this  fever  prevails,  to  give 
sailors  sent  ashore  quinia  before  and  after  landing.  This  preven- 
tive effect  is  forcibly  illustrated  in  some  observations  recorded  by 
Dr.  J.  B.  Hamilton,  of  the  Royal  Artillery,  who  treated  his  men 
with  quinia,  and  but  few  succumbed  to  ague,  and  those  were 
attacked  mildly;  whilst  another  doctor,  disbelieving  in  the  pre- 
ventive action  of  quinia,  allowed  his  men  to  go  unprotected  by 
quinia,  and  a  large  number  were  struck  down  with  fever,  and  seve- 
ral died.  Dr.  Hamilton  believes  that  cinchona  is  superior  as  a 
prophylactic  to  quinia,  and  quinoidia  very  inferior  to  quinia. 

The  other  alkaloids  of  bark,  although  inferior  to  quinia,  will 
check  ague.  Cinchona,  it  is  said,  must  be  given  in  doses  one-third 
larger  than  quinia. 

The  Medical  Committee  appointed  by  the  Indian  Government  to 
estimate  the  relative  value  of  the  alkaloids,  cinchona,  quinia, 
quinidinia,  and  cinchonidinia,  decided  in  favour  of  the  use  of  all 
of  them  in  ague.  Naturally,  there  were  individual  differences  of 
opinion  concerning  their  exact  relative  value,  but  all  agreed  that 
they  are  all  efficacious  against  ague.  The  general  opinion  was 
that  sulphate  of  quinia  and  sulphate  of  quinidia  possess  equal 
febrifuge  power ;  that  sulphate  of  cinchonidia  is  only  slightly  less 
efficacious;  and  that  sulphate  of  cinchonia,  though  considerably 
inferior  to  the  other  constituents,  is  a  valuable  agent  in  fever. 

It  is  a  fact  well  known  that  in  the  case  of  persons  who  have 
encountered  ague,  even  many  years  beforehand,  that  disease  in 
them  is  prone  to  take  on  an  intermittent  type,  and  that  in  such 
instances  quinia  is  often  of  great  service. 

Again,  certain  forms  of  neuralgia  not  uncommonly  depend  on 
malarial  poison,  and  are  then  apt  to  assume  a  type  distinctly 
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periodical.  Here  quinia  in  large  doses,  given  shortly  before  the 
expected  attack,  is  highly  serviceable.  Quinia  often  proves  useful, 
too,  in  non-malarial  forms  of  neuralgia,  presenting  this  periodical 
character.  Even  when  the  element  of  periodicity  is  quite  absent, 
large  doses  of  quinia  often  succeed  in  removing  the  pain  of  this 
distressing  malady.  Quinia  is  said  to  control  neuralgia  and  ordin- 
ary face-ache  more  effectively  when  the  powder  is  taken  in  minute 
quantities  every  few  minutes, — for  instance,  as  much  as  will  adhere 
to  the  finger's  tip  dipped  into  the  powder. 

It  has  long  been  recognized  that  quinia  has  most  influence  on 
neuralgia  of  the  supra-orbital  branch  of  the  fifth — a  branch  most 
often  affected  with  malarial  neuralgia,  and  non-malarial  periodic 
neuralgia ;  but  even  non-periodic  neuralgia  of  this  branch  is  pro- 
bably more  amenable  to  quinia  than  neuralgia  of  the  other  branches 
of  the  fifth,  or  of  other  nerves. 

A  short  time  ago  it  was  the  custom  to  treat  pyaemia  with  large 
doses  of  quinia,  under  the  notion  that  quinia  produced  great  reduc- 
tion in  the  temperature ;  but  I  am  convinced  that  the  falls  were 
often  normal,  occurring  in  the  course  of  the  disease,  independently 
of  the  action  of  quinia.  In  pyaemia  a  sudden  and  extensive  rise  of 
the  temperature  often  occurs  twice  or  three  times  a  day,  to  fall 
again,  however,  in  a  few  hours  to  the  natural,  or  almost  natural, 
standard. 

Quinia  is  recommended  in  other  febrile  diseases,  as  typhoid 
fever,  bronchitis,  broncho^pneumonia,  pneumonia,  and  acute  phthi- 
sis. Numerous  observations  prove  that  large  doses  effect  a  tem- 
porary reduction  of  temperature,  occasionally  a  considerable  fall. 

In  Germany,  quinia  treatment,  originally  introduced  by  Vogel, 
is  largely  adopted  in  all  fevers,  especially  in  typhoid  fever. 
Liebermeister,  who  follows  him,  gives  large  doses  of  20  to  45 
grains  at  nightfall,  so  as  to  increase  the  morning  fall  down  to 
the  normal,  or  nearly  normal,  temperature.  If  the  dose  is  inade- 
quate to  effect  this,  he  increases  it  He  strongly  insists  on  the 
necessity  of  giving  the  quinia  in  one  large,  rather  than  in  several 
divided  doses,  as  the  piece-meal  method  has  far  less  effect  on  the 
temperature.  After  very  considerable  experience,  he  avers  that  he 
has  never  seen  these  large  doses  produce  any  injurious  effects,  the 
decline  of  the  temperature  usually  beginning  a  few  hours  after 
taking  the  medicine,  and  the  minimum  temperature  is  reached  in 
from  six  to  twelve  hours.  The  combination  of  the  cold  bath  with 
quinia  is  strongly  recommended  by  some  observers^  as  the  quinia 
reduces  the  number  of  baths  necessary  to  keep  down  the  fever. 
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Quinia  is  supposed  to  control  inflammation  by  its  destructive 
influence  on  movements  of  the  white  corpuscles,  and  Binz  maintains 
that,  after  Irritating  and  inflaming  the  mesentery  by  the  adminis- 
tration of  quinia,  the  white  corpuscles  are  killed,  and  their  migration 
are,  by  the  tissues,  prevented.  It  is  supposed  to  lower  temperature 
by  lessening  the  ozonizing  power  of  the  blood,  and  thus  checking 
oxidation. 

Quinia  in  large  doses  of  ten  to  thirty  grains,  repeated  several 
times  a  day,  has  been  recommended  in  rheumatism.  Some  advo- 
cate its  use  at  the  commencement,  others  at  the  termination  of  the 
attack — at  the  commencement,  with  the  view  of  shortening  the 
course  of  the  attack,  and  diminishing  the  chance  of  relapsing,  and 
at  the  termination,  with  the  hope  of  preventing  the  profound  anae- 
mia which  so  generally  accompanies  acute  rheumatism.  Other 
authorities  are  altogether  averse  to  the  use  of  this  drug,  main- 
taining that  it  favours  relapses,  and  merely  disguises  the  pain,  and 
in  no  degree  shortens  the  attack.  In  this  controversy,  which  side 
is  in  the  right.  If  either  is,  remains  to  be  proved. 

Quinia  is  often  given  with  decided  advantage  to  check  the  profuse 
sweating  of  exhausting  chronic  diseases,  such  as  chronic  phthisis. 
If  a  small  dose  fail  to  check  sweating,  a  large  dose  of  six  or  eight 
grains,  administered  at  once,  or  in  portions,  repeated  hourly,  some- 
times succeeds. 

In  many  cases  of  profuse  sweating,  a  night  draught,  composed 
of  quinia,  sulphate  of  zinc,  and  sulphuric  acid.  Is  very  useful 

Quinia  is  sometimes  useful  In  the  vomiting  of  pregnancy.  Many 
American  writers  believe  that  quinia  strengthens  the  contractions 
of  the  womb  during  delivery,  and  some  use  it  In  preference  to 
ergot.  Other  writers  deny  this  action  to  quinia,  but  on  the  rather 
inconsequent  ground  that,  when  given  during  pregnancy,  as  for 
ague,  quinia  does  not  cause  premature  labour. 

Quinia  Is  often  employed  with  much  benefit  In  diseases  of  mal- 
nutrition, as  In  Impetigo  and  ecthyma.  It  Is  also  of  great  benefit 
to  the  pale  and  badly- fed  inhabitants  of  large  populous  towns.  It 
Is  at  present  undetermined  whether  Its  good  effects  are  dependent 
on  Its  action  on  the  stomach,  or  on  the  tissues  after  Its  absorption 
into  the  blood.  Quinia  has  been  recommended  in  passive  bleeding 
undue  suppuration,  profuse  menstruation,  spermatorrhoea,  and  In 
excessive  secretion  of  milk. 

Quinia  appears  to  be  useful  in  some  cases,  but  quite  useless  In 
others,  of  intermittent  hsematuria. 

Some  doctors  highly  recommend  sulphate  of  quinine,  In  five- 
grain  doses,  in  lumbago. 
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Quinia  is  found  in  the  blood,  which  dissolves  more  of  it  than 
water;  in  the  saliva,  bronchial  mucus,  milk,  and  in  dropsical 
effusions.  It  is  said  to  be  eliminated  slig-htly  with  the  sweat; 
although  Briquet,  after  givmg  large  doses,  could  detect  none. 

Both  quinia  and  cinchona  pass  off  in  part  by  the  urine,  but  a 
portion  appears  to  be  consumed  in  the  blood,  or  to  be  eliminated 
in  some  other  way.  Kerner  says  that  "a,  respiratory  power  of 
3,000  c.c.  can  destroy  fifteen  grains  of  sulphate  of  quinia  in  twenty- 
four  hours;  any  amount  over  this  will  pass  into  the  urine."  Quinia 
appears  in  the  urine  of  healthy  individuals  in  the  course  of  two  to 
five  hours,  but  more  quickly  in  young  than  old  persons.  In  some 
diseases  (intermittents,  pulmonary  emphysema,  pneumonia,  morbus 
Brightii)  its  exit  is  much  delayed,  and  in  three  cases  in  which  large 
doses  were  given,  Dietl  detected  it  in  the  urine  many  weeks  after 
the  last  dose,  showing  that  it  is  not  easily  destroyed  in  the  body. 

Dr.  Ranke  has  made  the  important  observation,  that  a  scruple  of 
disulphate  of  quinia  lessens  by  one*half  the  excretion  or  the  forma- 
tion of  uric  acid,  the  effect  continuing  about  two  days  after  a  single 
large  dose,  the  other  constituents  of  the  urine  remaining  unaffected. 
It  would  seem  likely  that  the  uric  acid  is  not  simply  retained  in  the 
system ;  for  as  in  Ranke's  cases,  no  subsequent  increased  excretion 
took  place  after  the  effect  of  the  quinia  had  gone  off,  its  formation 
was  absolutely  lessened,  or  it  must  have  been  converted  into  some 
other  substance.    (Parkes  On  Utine), 

Certain  circumstances  modify  the  operation  of  the  salts  of  quinia. 
The  physiological  symptoms  appear  early  in  young  people,  who 
can  resist  the  toxical  action  of  the  drug ;  but,  on  the  other  hand, 
the  effects  of  quinia  are  more  marked  in  old  people.  Dififiisible 
stimulants,  as  wine  and  coffee,  are  said  to  counteract  the  action  of 
quinia. 

Dr.  Batterbury  finds  that  milk  covers  the  taste  of  quinine. 


SALICINE.    SALICYLIC  ACID.    SALICYLATES. 

Salicyuc  acid  is  a  powerful  antiseptic.  Wagner  maintains  that  it 
is  a  more  powerful  disinfectant  of  wounds  than  carbolic  acid^  It  is 
said  to  be  three  times  more  effectual  in  preventing  fermentation 
than  carbolic  acid.  Kolbe  asserts  that  salicylates  possess  no  anti- 
septic properties,  the  apparent  contradictions  to  this  statement 
being  due  to  the  specimen  used  containing  some  free  acid. 
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Salicylic  acid  is  useful  as  a  local  application  to  prevent  fcetor  of 
gangrenous  and  offensive-smelling  sores. 

These  substances  produce  many  of  the  effects  of  quinia,  and  like 
it  they  have  been  recommended  to  reduce  ^e  febrile  temperature. 
But  whilst  in  many  respects  they  produce  similar  effects  on  the 
animal  body  to  quinia,  they  cannot,  as  we  shall  subsequently  see, 
be  substituted  for  it. 

In  conjunction  with  Mr.  Bury,  I  have  made  some  investigations 
concerning  the  action  of  salicine  on  the  human  body,  using  healthy 
children  for  our  experiments,  to  whom  we  gave  doses  sufficient  to 
produce  toxic  symptoms. 

We  tested  the  effects  of  salicine  in  three  sets  of  experiments, 
on  three  healthy  lads.  To  the  two  first  we  gave  large  doses  and 
produced  decided  symptoms ;  to  the  third  we  gave  at  first  smaller 
doses,  and  increased  them  gradually^  till  he  took  three  drachms 
daily,  producing,  as  we  shall  see,  scarcely  any  symptoms. 

In  order  to  produce  any  symptoms  characteristic  of  the  drug,  a 
single  large  dose  of  one  drachm  or  more  is  necessary,  or  thirty 
grains  repeated  hourly,  two  or  three  times.  Given  less  frequently, 
or  in  smaller  doses,  it  induces  no  symptoms  whatever.  Toleration 
of  the  drug  is  soon  established,  so  that  at  last  large  doses  fail  to 
produce  any  characteristic  effect;  though  when  given  at  first,  with- 
out any  graduation,  these  full  doses,  even  after  their  discontinu- 
ance, produce  very  decided  symptoms,  which  may  persist  one  or 
two  days,  and  may  even  become  intensified  the  day  after  the 
withdrawal  of  the  medicine.  The  repetition  of  large  doses  may 
produce  slight  fever,  shown  in  delaying  and  greatly  lessening  the 
evening  normal  diurnal  fall — an  effect  probably  due  to  irritation  of 
the  stomach. 

The  aspect  of  a  patient  under  full  medicinal  doses  is  rather 
characteristic,  being  in  many  respects  similar  to  that  of  a  person 
suffering  from  cinchonism.  The  expression  is  dull  and  heavy,  the 
face  quickly  flushes  on  slight  excitement,  and  the  eyes  become 
suffused.  The  flush,  of  rather  a  dusky  hue,  suffuses  itself  uniformly 
over  the  whole  face.  The  patient,  made  more  or  less  deaf,  often 
complains  of  noises  in  the  ears.  He  complains,  too,  of  frontal 
headache,  and  his  hands,  when  held  out,  tremble  a  little.  His 
breathing  is  rather  quickened  and  deepened*  In  some  cases  one 
symptom  may  predominate;  thus  deafness  may  be  almost  com- 
plete, without  headache  or  muscular  trembling;  or  the  breathing 
may  be  characteristic,  and  the  limbs  may  tremble,  without  head- 
ache or  deafness;  but  it  rarely,  if  ever,  happens  that  any  symptom 
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is  unaccompanied  with  the  dull,  heavy  aspect,  and  the  readiness  to 
flush. 

Under  toxic,  but  not  dangerous  doses,  the  headache  is  often  very 
severe,  so  that  the  patient  buries  his  head  in  the  pillow.     There 
may  be  very  marked  muscular  weakness  and  tremor,  associated 
with  great  muscular  irritability,  so  that  a  slight  tap,  say  on  the 
shoulder,  causes  muscular  contractions  so  strong  as  to  jerk  the  arm 
backwards.    There  are  often  slight  spasmodic  twitchings  when  a 
limb  is  raised.    Tingling  of  the  extremities,  or  other  parts  of  the 
body  sometimes  occurs.    The  voice  may  become  thick  and  husky. 
The  respiration  is  hurried,  sometimes  deepened,  sometimes  sighing- 
and  shallow,  and  almost  panting,  as  though  it  were  performed 
rather  laboriously,  but  the  patient  does  not  complain  of  any  diffi- 
culty of  breathing.    When  the  breathing  is  deep  and  hurried,  both 
inspiration  and  expiration  are  often  accompanied  by  a  nasal,  snif- 
fing noise.    The  costal  as  well  as  the  diaphragmatic  movements 
are  involved  in  the  exaggerated  breathing.    Large  doses,  often 
repeated,  quicken  the  pulse  to  140  per  minute,  and  it  becomes  very 
weak.    In  these  healthy  lads  the  drug  did  not  cause  delirium. 

Patients  taking  salicylates  often  complain,  on  walking,  of  great 
giddiness,  and  feeling  of  intoxication. 

It  is  very  noteworthy  that  salicine  renders  the  sweat  neutral,  or 
alkaline.  We  think,  too,  that  the  urine  becomes  neutral,  or  less 
acid;  but  on  this  point  our  observations  are  too  few  to  justify 
our  speaking  confidently.  The  alkaline  reaction  of  the  sweat  we 
noticed  in  many  rheumatic  patients  under  the  influence  of  large 
and  frequent  doses,  and  the  sweat  may  be  alkaline,  whilst  the 
urine  is  acid. 

Subsequent  observations  incline  me  to  doubt  if  this  alkaline  reaction  of  the 
sweat  be  due  to  the  salicine ;  for  in  a  good  many  observations  on  the  reaction  of 
the  sweat  in  health  and  disease,  I  find  that  the  sweat  is  often  neutral  or  even 
alkaline.    The  sweat  is  now  said  to  be  a  neutral  secretion. 

We  And  that  if  moderate  doses  are  first  g^ven,  the  medicine 
may  then  be  increased,  till  a  lad  ten  years  old,  beginning  with  80 
grains,  may  be  brought  to  take  180  grains  daily,  without  any 
symptoms. 

Salicylic  acid  and  the  salicylates  produce  the  same  symptoms 
In  my  experience  the  acid  produces  these  symptoms  in  much 
smaller  doses  than  the  alkaloid. 

Salicine  is  converted  in  the  body  into  salicylic  acid,  and  possibly 
this  acid  produces  the  symptoms.    The  alkaloid  will  not,  of  course. 
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yield  its  own  weight  of  acid,  hence  its  effect  in  producing  symp- 
toms is  less  manifest  than  the  acid. 

Other  symptoms  than  those  just  described  have  been  observed 
when  salicylic  acid  has  been  given  in  disease,  llius  Dr.  Tuckwell, 
in  addition  to  most  of  the  s3rmptoms  just  mentioned,  observed  deli- 
rium like  delirium  tremens,  involuntary  evacuation  of  urine  and 
faeces,  slow  laboured  pulse,  and  olive-green  colour  of  the  urine. 
Delirium  is  often  of  the  busy  kind.  Dr.  Sharkey  finds  that  in  some 
cases  when  salicylate  of  soda  has  excited  delirium,  if  the  drug  be 
discontinued  and  in  a  short  time  repeated,  it  does  not  the  second 
time  produce  delirium.  He  notes,  too,  that  in  acute  rheumatism 
the  urine  may  contain  a  small  quantity  of  albumen,  and  that  this 
does  not  contra-indicate  the  use  of  salicylates.  When  Dr.  Tuckwell 
first  published  his  account,  all  the  symptoms  were  thought  to  be 
due  to  a  trace  of  carbolic  acid  contaminating  his  specimen.  Possi- 
bly the  olive-green  colour  of  the  urine  was  due  to  the  carbolic 
acid ;  but  as  salicine  produces  most  of  the  symptoms  enumerated,, 
and  as  delirium  has  been  noticed  to  occur  after  the  use  of  a  pure 
sample  of  the  acid,  these  symptoms,  excluding  the  olive-coloured 
urine,  must  be  due  to  the  drug  and  not  to  carbolic  acid.  Dr. 
Weber  has  seen  the  acid  cause  acute  nephritis  with  bloody  albu- 
minous urine  containing  casts;  this  effect  following  three  moderate 
doses  and  lasting  sixty  hours  after  the  last  dose.  Other  observers 
refer  to  similar  effects  with  the  acid,  in  some  cases  the  urine  being 
almost  suppressed.  Dr.  Murchison  and  some  other  writers  are 
inclined  to  attribute  the  delirium,  sometimes  following  the  use  of 
the  acid,  to  its  effects  on  the  urine ;  but  this  view  is  not  tenable, 
since  the  drug  will  produce  violent  delirium  without  effecting  any 
change  in  the  quantity  or  character  of  the  urine.  I  have  never 
seen  salicine,  even  when  given  in  very  large  doses,  produce  deli- 
rium and  possibly  the  acid  may  be  more  powerful  in  this  respect 
than  the  alkaloid.  In  addition,  these  substances  sometimes  pro- 
duce sickness,  and  more  rarely  diarrhoea,  so  that  they  cannot  be 
continued ;  and  further,  salicylic  acid  often  causes  much  distressing 
burning  of  the  throat.  When  administered  in  fever,  salicylic  acid 
and  salicylates  not  uncommonly  excite  very  abundant  perspiration ; 
but  this  did  not  occur  in  our  experiments  on  healthy  persons. 
While  administering  these  remedies  in  rheumatic  fever,  some 
observers  have  seen  them  produce  an  urticarial  or  vesicular  erup- 
tion. These  symptoms,  Strieker  asserts,  appear  sooner  in  old  and 
feeble  than  in  young  and  vigorous  people. 

I  shall  now  speak  of  the  effect  of  these  agents  on  the  animal 
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temperature,  and  shall  first  treat  of  the  effect  of  salicine  on  the 
temperature  in  health.  This  subject,  too,  I  have  investigated  with 
Mr.  Bury,  and  our  results  are  published  in  Vol.  XI.  of  iYieJaumal 
0/  Anatomy  and  Physiology, 

Our  observations  show  that  even  very  large  doses,  as  large  as 
can  be  safely  given,  depress  the  temperature  very  little,  and  only 
after  the  first  few  doses,  and  subsequently,  instead  of  lowering  the 
temperature,  the  drug  produces  slight  fever ;  thus  it  slightly  raised 
the  temperature,  though  not  above  the  limits  of  health,  but  delayed 
the  onset  of  the  evening  fall,  and  lessened  the  amount  of  diurnal 
variation,  thus  giving  evidence  of  the  febrile  movement.  This 
slight  fever  may  we  think,  be  due  to  catarrh  of  the  stomach  caused 
by  the  medicine,  which,  in  so  many  instances,  excites  vomiting. 

In  two  sets  of  experiments  the  temperature  was  taken  under  the  tongue;  in  the 
other  series,  in  the  rectum.  These  lads  took  breakfast  between  six  and  seven ; 
dinner  between  twelve  and  half-past,  and  tea  between  four  and  five. 

We  took  the  temperature  hourly,  from  9  a.ic.  till  12  p.m.  Observations  were 
made  hourly  for  six  days  on  the  first  lad ;  on  the  second  for  eight  days ;  on  the 
third  for  thirty  days.  For  a  few  days  we  gave  no  salicine,  that  we  might  compare 
the  temperature  of  the  body  on  salicine  days  with  non-salicine  days. 

Our  first  set  of  experiments  was  made  on  a  lad  aged  ten,  weighing  44I  lbs.  His 
temperature  was  taken  under  the  tongue,  and  during  the  investigation  he  was  kept 
in  bed,  but  was  allowed  to  sit  up  in  it.  He  was  admitted  with  belladonna  poison- 
ing, but  our  observations  were  not  commenced  till  some  days  after  his  complete 
recovery. 

For  the  first  three  days  he  took  no  medicine,  on  the  fourth  we  gave  salicine  in 
two  doses,  each  of  thirty  grains,  and  on  the  following  day  a  single  sixty-grain 
dose.  Observations  were  continued  throughout  the  sixth  day,  althoiigh  he  took 
none  of  the  drug. 

The  results  of  our  investigations  are  put  in  the  following  table : — 


ist  day 
2nd  day 
3rd  day 
4th  day 
5th  day 
6th  day 


it 

0 

1 

X 

i 

2^ 

< 

51  .1. 

S  M 

M 

0  < 

.  5 

22 

^ 

IS 

n 

^ 

M 
M 

8 

5 

S3 

^2 

X 

H 

Q 

gg-i 

0-4 

0 

8 

1-6 

99*5 

0*6 

0-5 

7 

i'4 

99*5 

0-4 

0*4 

6 

17 

99 

0 

0 

9 

17 

99*3 

0 

0*2 

6 

17 

99 

0 

0'2 

9 

rg 

I 
K 

< 


984 
987 
987 

98-3 
98-5 

98-2 


No  salicine. 

No  salicine. 

No  salicine. 

60  grains  in  two  doses. 

60  grains  in  one  dose. 

No  salicine. 
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In  respect  to  this  table,  we  must  first  remark  that  the  rise  after  d^fflver  and  tea 
lasted  a  very  short  time,  and  we  think  that  part  of  this  rise  is  dub  to  the  warm 
tea ;  for,  after  warm  drinks,  we  find  that  the  mouth  temperature  is  often  consider- 
ably  raised,  sometimes  even  to  the  extent  of  a  degree,  remaining  so  a  quarter  of 
an  hour  or  even  longer. 

A  reference  to  the  above  table  might  lead  to  the  conclusion  that  the  effect  of 
«alicine  was  inappreciable  or  nil,  but  a  glance  at  the  temperature  chart  showed 
that  the  drug  produced  a  manifest  effect.  On  the  fourth  day,  after  taking  three 
observations,  at  intervals  of  a  quarter  of  an  hour,  we  administered,  by  the  mouth, 
thirty  grains  of  salicine  dissolved  in  water  at  9.45  A.ic.,  and  another  thirty-grain 
dose  at  10.50  a.m.  The  medicine  produced  a  decided  though  slight*  effect  on  the 
temperature.  Thus,  throughout  the  day,  the  temperature  remained  more  station- 
ary than  on  non-salicine  days.  After  the  first  dose,  there  occurred  a  fall  of  0*2^ 
Fah. ;  during  the  next  hour  it  rose  0*4*  in  spite  of  the  second  dose,  and  the  maxi- 
mum temperature  of  the  day  was  attained  at  zi.40  a.m.  Then,  instead  of  rising 
after  dinner  and  tea,  as  on  the  previous  non-salicine  days,  it  slowly  and  contin- 
uously declined,  so  that  at  8  p.m.  it  had  fallen  0*4^  Fah.,  then  the  diurnal  variation 
commenced,  and  amounted  to  17®  Fah.  Thus,  the  effect  of  the  salicine  on  this 
day  was  to  lower  the  temperature  0*2^  Fah.,  and  to  prevent  the  rise  after  dinner 
and  tea,  efflects  very  slight  and  unimportant.  Next  (5th)  day,  after  three  obser- 
vations, we  administered,  in  one  dose,  sixty  grains  of  salicine,  dissolved  in  two 
ounces  of  water,  at  9.40  a.m.  The  temperature  fxom  this  time  gradually  fell, 
reaching  its  maximum  fall  of  0*8^  at  11  a.m.,  it  then  rose  and  recovered  itself  at 
12,  and  between  12  and  5  p.m.  it  rose  0*3";  the  evening  fall  now  began,  and 
amounted  to  1*7^  Fah.  There  was  no  rise  after  dinner,  and  only  0*2®  after  tea. 
Thus,  on  this  day  the  effect  was  a  fall  of  0*8*,  lasting  about  two  hours,  and  no 
rise  after  food.  The  amount  of  diurnal  variation  was  unaffected  on  both  the  sali- 
cine days. 

Next  day  he  took  no  salicine,  and  his  temperature  remained  remarkably  uniform 
throughout  the  day,  till  the  diurnal  variation  set  in.  The  evening  fall  began  be- 
tween eight  and  nine,  and  the  diurnal  variation  amounted  to  1*9^  Fah. 

The  drug  produced  no  effect  on  the  pulse  or  respiration. 

Although  on  each  of  the  two  days  we  gave  the  same  dose,  the  drug  produced  far 
more  decided  effects  after  the  second  than  after  the  first  dose.  On  the  first  day 
we  gave  two  thirty-grain  doses  at  sixty-five  minutes*  interval ;  on  the  next  day, 
sixty  grains  were  given  at  once.  This  difference  would  indicate  that  the  drug  is 
quickly  eliminated. 

The  symptoms  produced  were  slight  nausea,  probably  due  to  the  bitter  taste  of 
the  drug;  then,  in  a  few  minutes  after  the  second  dose,  severe  frontal  headache 
set  in,  so  severe,  that  the  lad  shut  his  eyes  and  buried  his  head  in  his  arm. 
Flushing  of  the  face,  especially  on  any  excitement.  Slight  injection  of  the  con- 
junctiva, and  giddiness.  In  an  hour  these  symptoms  had  almost  left  him,  a  lact 
confirming  the  conclusion  that  the  drug  is  speedily  eliminated. 

Sixty  grains  produced  the  same  symptoms  in  a  more  marked  degree.  Severe 
headache  and  flushing  came  on  in  twelve  minutes.  Though  a  very  lively  boy,  he 
became  veiy  dull  and  stupid,  lying  with  his  eyes  closed,  and  answering  questions 
slowly.  He  complained  of  tingling  like  pins  and  needles  in  his  right  ankle,  and 
suffered  from  very  decided  muscular  weakness,  soon  accompanied  by  muscular 
twitchings  and  tremblings  of  the  legs  and  arms.  At  this  time  the  pulse  was  much 
softer. 
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In  the  following  table,  we  give  the  time  these  symptoms  set  in,  and  their  dura- 
tion, calculating  finom  the  time  of  taking  the  medicine : — 


SST  IN. 

Headache  12  min.  50  min. 

Flushing  12  min.  x  h.  20  min« 

Muscular  weakness  15  min.  x  h.  20  min. 

Muscular  twitchings  35  min.  x  h.  20  min. 

Dttlness  and  heaviness  X5  min.  x  h.  45  min. 

The  quantity  of  urine  was  unaffected,  as  the  following  table  shows: — 

Daily  Amount. 
Without  medicine  22  oz. 

If  ti  *«  oz. 

Salicine  day  20  oz. 

„        „  20  oz. 

The  next  series  of  observations  were  made  on  a  lad,  aged  nine, 
convalescent  from  pneumonia,  his  temperature  having  become  nor- 
mal ten  days  previously.    We  experimented  somewhat  differently. 

The  boy  was  kept  in  bed.  His  temperature  was  taken  hourly  in  the  rectum. 
For  two  days  he  took  no  medicine ;  on  the  two  following  days  he  took  salicine 
in  thirty-grain  doses,  at  xo  A.M.,  xx  A.M.,  2  p.m.,  3  p.m.,  5  p.m.,  and  6  p.m.;  thus, 
in  the  course  of  the  day,  he  took  5iii.  Next  day  we  administered  thirty-grain 
doses  eight  times  (jss),  at  xo  a.m.,  xx  a.m.,  x2  p.m.,  x  p.m.,  2  p.m.,  3  p.m.,  4  p.m., 
and  5  P.M. 

The  results  with  this  lad  are  rather  singular.  On  the  first  day  these  large  doses 
produced  no  S3rmptoms,  in  fact,  symptoms  did  not  set  in  till  noon  of  the  second 
day,  but  they  increased  during  the  night,  alter  the  discontinuance  of  the  medicine, 
and  were  severe  all  next  day,  and  for  three  days  afterwards. 

The  temperature  chart  shows  that  on  the  first  day  the  temperature  rose  between 
9  A.M.  and  X  P.M.,  A  Fah.,  and  then  slowly  fell ;  the  diurnal  variation  apparently 
beginning  about  6  p.m.,  and  amounting  to  2*9^  Fah.  Next  day,  also  without  sali- 
cine, the  course  of  temperature  was  very  singular.  It  remained  pretty  stationary 
from  9  A.M.  till  X  p.m.,  and  then  fell  x^,  remaining  about  this  point  till  9  a.m.  and 
again  fell  x*6® ;  the  diurnal  variation  amounting  to  2*3^.  Next  day,  the  first  on 
which  salicine  was  given,  the  temperature  fell  after  the  first  dose  of  30  grains  '4^ 
in  one  and  a  half  hours,  and  remained  depressed  for  about  three  hours,  and  then 
rose  to  its  original  height  in  spite  of  the  continuance  of  the  medicine.  The  even- 
ing fall  began  at  7.30  p.m.,  and  diurnal  variation  amounted  to  x-9*'  Fah.  The  only 
effect,  therefore,  of  the  salicine,  was  a  very  slight  and  temporary  depression  of  the 
temperature,  not  maintained  by  the  continuance  of  the  medicine,  and  the  diurnal 
fall  was  not  quite  so  great  as  on  the  two  previous  days,  though  within  the  limits  of 
variation  of  health. 

Next  day,  when  three  drachms  of  salicine  in  divided  doses  were  given,  the  tem- 
perature was  not  even  temporarily  depressed ;  in  fact,  it  rose  *6^  between  9  a.m., 
and  X  P.M.,  and  then  slowly  fell  *3^  till  3.30  p.m.  The  evening  fall  began  between 
7  P.M.  and  8  p.m.,  and  the  diurnal  variation  amounted  to  x*5^. 

Next  day,  with  very  marked  symptoms,  though  without  salicine,  the  tempera- 


SALICINE. 


629 


ture  ran  the  same  course,  rising  gradually  from  9  a.m.  till  x  p.m.,  and  after  4  p.m. 
slowly  falling  till  12  p.m.  :  the  daily  variation  amounting  to  only  0*9**.  On  these 
two  days,  the  only  apparent  effect,  therefore,  of  salicine,  was  to  lessen  the  diurnal 
range,  with  a  very  slight  increase  in  the  maximum  temperature  of  the  day;  and 
strange  to  say,  these  effects  were  most  marked  on  the  day  following  the  large 
doses  of  salicine,  not  on  the  day  large  doses  of  salicine  were  taken,  but  on  the 
following  day. 

Next  day,  taking  the  temperature  as  usual,  it  remained  pretty  stationary,  vary- 
ing only  '2^  from  9  a.m.  till  6  p.m.,  and  then  fell,  the  diurnal  variation  amounting 
to  1-8°. 

On  the  two  days  following,  the  temperature  returned  to  the  course  observed  on 
the  first  non-medicine  days,  slightly  rising  from  9  a.m.  till  x  p.m.,  the  rise  amount- 
ing to  o'5^  Fah.,  and  then  the  diurnal  fall  began  respectively  at  7  p.m.  and  6  p.m., 
and  amounted  to  2*2*  and  x-y^. 

We  now  summarize  our  observations  in  the  following  table : — 


Datb. 

Mbdicinb  Givbn. 

Amount. 

Maximum  Tbmpbra- 
tubb  of  tmb  day. 

Amount  of  Diurnal 
Variation. 

Sept.  19 

None. 

991 

2*9 

„    20 

None. 

989 

2*3 

«t      2X 

Salicine. 

_  ••• 
5m. 

989 

1*9 

t.      22 

Salicine. 

5iv. 

99-8 

1*5 

..      23 

None. 

99'5 

0*9 

1.      24 

None. 

99'4 

1-8 

,*      25 

None. 

995 

2*2 

,.      26 

None. 

99'5 

17 

We  may  remark  that  in  these  observations,  taken  in  the  rectum,  very  little  and 
generally  no  rise  in  the  temperature  occurred  after  food — a  circumstance  strongly 
favouring  a  previous  suggestion,  that  the  rise  after  food,  in  cases  where  the  tem- 
perature is  taken  under  the  tongue,  is  due  to  the  hot  food  heating  the  mouth  by 
direct  contact. 

In  this  case  the  pulse  and  respirations  were  greatly  affected,  both  being  con- 
siderably quickened.  As  was  the  case  with  the  temperature,  so  with  the  pulse 
and  respiration,  the  effects  of  the  medicine  are  most  marked  the  day  after  the 
discontinuance  of  the  drug.  Thus,  the  full  effects,  as  regards  the  pulse  and  re- 
spirations and  other  symptoms  culminated  about  1  p.m.  on  the  day  following  the 
withdrawal  of  the  drug,  the  pulse  at  the  time  being  140,  and  the  breathing  40. 
On  the  following  day,  that  is,  two  days  after  the  administration  had  ceased,  the 
pulse  and  respirations  had  greatly  fallen,  but  were  still  quick,  and  the  next  day 
they  became  normal.  The  pulse,  when  frequent,  was  very  compressible,  but  im- 
proved in  quality  as  it  diminished  in  frequency. 

The  drug^s  influence  on  the  pulse  and  respiration  is  shown  in  the  following 
table :— 
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Datb. 

Mbdicinb. 

Amount  ov 
Mboicimb. 

Maximum  and  Mini- 
mum PULSB  OP  THB 
DAY. 

Maximum  and  Mxm- 

MUM  RbSPWATIOM  OP 

rum  DAT. 

Sept.  19 

None. 

66  to  84 

18  to  28 

II     20 

None. 

681072 

20  to  24 

II     21 

Salicine. 

^  •  •• 

5m. 

681078 

24  to  28 

,1     22 

Salidne. 

5iv. 

88  to  1x6 

241030 

II     23 

None. 

112  to  Z40 

22  1040 

..     24 

None. 

82  to  Z08 

18  to  28 

.1     25 

None. 

72  to  zoo 

z8  to  26 

.1     26 

None. 

76  to  88 

z6  to24 

We  now  give  a  r6sum6  of  his  symptoms.  Nothing  was  noticed  till  noon  of  the 
second  salicine  day,  until  the  boy  had  taken  in  all  5V.  of  the  medicine.  Between 
one  and  two  we  noticed  that  his  face  looked  flushed  and  he  looked  duU,  and  that 
there  was  some  tremor  when  his  hand  ¥ras  held  out.  In  the  evening  the  tremors 
were  more  marked.  At  5  a.m.  the  following  day,  he  twice  vomited.  On  this  day,, 
though  he  had  discontinued  the  medicine  since  five  o'clock  the  previous  evening* 
his  symptoms  were  very  marked,  and,  for  the  most  part,  of  the  same  characters  as 
in  the  other  lad,  namely,  dulness,  so  that  he  did  not  seem  very  well  to  understand 
questions ;  deafness ;  tingling  in  the  right  ear ;  slight  tremor  of  the  lips  on  speadc- 
ing,  and  thick  husky  voice ;  breathing  rather  laboured ;  trembling  of  the  hands 
when  held  out ;  slight  spasmodic  movements  of  the  upper  limbs ;  slight  jerks  of 
the  lower  limbs  when  they  are  raised  from  the  bed ;  grasping  power  weaker  than 
before ;  much  irritability  of  the  muscles  on  percussion ;  but,  strange  to  say,  he 
never  ^complained  of  headache  nor  buzzing.  These  symptoms  were  at  their  height 
at  midday,  and  were  so  marked,  and  the  pulse  and  respirations  so  quick,  that  we 
must  confess  we  felt  a  little  relief  when  the  toxic  symptoms,  which  became  Ult 
more  marked  than  we  had  expected,  abated ;  not  that  at  any  time  the  boy  was 
dangerously  ill,  but  as  the  symptoms  progressed,  after  discontinuing  the  medicine* 
we  did  not  know  how  long,  and  to  what  degree,  they  might  increase. 

Next  day,  that  is,  forty-one  hours  after  the  last  dose  of  medicine,  he  was  still 
deaf,  though  less  so,  and  was  dull,  and,  unless  spoken  to,  lay  with  his  eyes  hair 
closed,  and  very  often  fell  asleep..  Muscular  irritability  had  diminished,  and  the 
hands  and  arms  trembled  when  held  out .  the  pulse  was  still  compressible.  Even 
sixty-five  hours  after  the  last  dose,  he  was  still  dull,  rather  deaf,  and  there  was 
slight  tremor  of  the  hands  and  irritability  of  percussed  muscles. 

Next  day,  he  had  quite  recovered.  We  tested  the  urine  frequently  for  salicine* 
and  found  some,  even  ninety-five  hours  after  the  last  dose. 


In  our  third  series  of  observations  on  a  lad,  aged  ten,  and 
weighing*  64  pounds,  we  experimented  in  a  somewhat  different 
way.      We  took  the  temperature  under  the  tongue  every  three 
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hours.  For  three  days  we  administered  no  medicine ;  on  the  fol- 
lowing* twenty*six  days  we  gave  salicine  in  increasing  doses,  at 
first  in  twenty  grains  (eighty  grains  daily),  and  latterly  in  thirty- 
graLin  doses  several  times  daily,  till  he  was  taking,  in  divided 
doses,  180  grains  daily.  The  boy  got  up  and  spent  the  day  about 
the  ward. 

We  put  our  observations  into  the  following  table : — 
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The  preceding  table  shows  that  these  large  doses  of  salicine  had 
no  appreciable  effect  on  the  temperature.  It  is  true  that  on  one 
day  the  temperature  rose  to  100'';  but  that  occurred  during  the  use 
of  the  hot-air  bath,  employed  to  produce  sweating,  that  we  might 
test  the  reaction  of  the  sweat ;  on  the  other  hand,  the  pulse  was  a 
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little  quickened.  On  the  fifth  day  of  taking  salicine  he  complained 
of  slight  deafness,  and  on  the  tenth  it  is  noted  that  the  deafness 
had  a  little  increased,  but  two  days  afterwards  it  had  disappeared. 
Beyond  the  influence  on  the  pulse  and  hearing,  the  medicine  pro- 
duced no  apparent  effects,  the  boy  eating  well,  sleeping  well,  and 
indeed  appearing  in  all  respects  quite  well. 

I  shall  next  speak  of  the  effects  of  salicylic  acid  on  the  tempera- 
ture of  the  healthy  body.  Dr.  Riess  has  investigated  the  action  of 
salicylates  on  the  healthy  temperature  in  twenty-three  experiments 
on  seven  healthy  persons,  and  obtained  in  four  to  six  hours  a  con- 
stant reduction  of  about  1°  Fah.  He  finds  that  the  same  dose  pro- 
duces a  greater  fall  in  the  febrile  than  the  healthy  temperature.  I 
have  made  some  investigations  with  Mr.  Morshead,  but  the  results 
are  not  so  satisfactory  as  those  with  salicine,  as  we  failed  to  get 
symptoms  with  the  acid,  though  we  gave  large  doses,  as  much  as 
160  grains  in  one  day.  This  quantity  did  not  in  the  slightest  de- 
gree lower  the  temperature ;  indeed,  if  the  medicine  produced  any 
effect  on  the  temperature  it  rather  heightened  it 

A  boy,  aged  8,  and  weighing  44I  lbs.,  the  subject  of  our  investigation,  was  con> 
valescent  from  an  attack  of  acute  rheumatism  complicated  with  pneumonia ;  his 
temperature,  during  jhe  greater  part  of  the  attack,  reaching  105^,  and  on  one 
occasion  xo6° ;  but,  for  seven  days,  his  temperature  had  been  normal  before  we 
commenced,  and  the  lad  appeared  quite  well.  Throughout  the  experiment  we 
took  his  temperature  in  the  rectum  hourly,  from  9  a.m.  to  X2  p.m.,  and  carefully 
noted  his  pulse  and  respirations  each  time  we  made  a  thermometric  observation. 
We  also  noted  the  quantity  of  his  food.  For  the  two  first  days  we  gave  no  sali- 
cylic  acid.  The  course  of  the  temperature  on  these  non-medicinal  days  was 
peculiar,  possibly  owing  to  the  previous  illness.  From  9  a.m.  to  i  p.m.  the  tem- 
perature fell,  the  fall  amounting  to  about  x°  Fah. ;  the  temperature  then  again 
rose,  and  remained  at  a  normal  height,  92^,  till  the  evening  fall  began,  which  hap- 
pened later  than  usual  in  boys  of  his  age,  and  was  rather  considerable,  amounting 
to  27°  Fah.  On  the  next  three  days  we  gave  him  salicylic  acid  hourly,  in  5  or  xo 
grain  doses  the  first  day,  and  xo-grain  doses  the  second  and  third.  On  the  first 
day  he  took  ixo  grains;  and  the  second  X55  grains ;  on  the  third  x6o  grains;  in 
all,  425  grains.  These  doses  had  scarcely  any  effect  on  the  temperature.  Though 
on  these  days  the  temperature  differed  slightly  firom  the  non-medicinal  days,  it 
may  be  doubted  whether  the  difference  was  due  to  the  medicine.  At  all  events, 
the  effect  was  very  slight,  and  not  in  the  direction  of  depressing  the  temperature, 
but  rather  the  other  way. 

The  salicylic  acid  produced  no  symptoms,  the  boy  seeming,  in  all  respects,  just 
the  same  as  usual.  Perhaps  it  will  be  said  that  larger  doses  would  have  had  some 
effect,  and  we  must  admit  that  our  observations  as  to  the  temperature  are  not  so 
conclusive  as  they  might  have  been,  had  we  got  marked  symptoms.  We  gave 
ten-grain  doses  because,  first,  it  is  difficult  on  account  of  its  insolubility,  the 
potion  is  so  large,  to  get  a  patient  to  take  more ;  and  next,  during  his  rheumatic 
attack,  we  treated  him  with  salicylic  acid,  with  the  same  dose  at  the  same  inter* 
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vals  of  time,  with  the  production  of  symptoms  so  marked,  that,  after  he  had  taken 
130  grains,  we  felt  it  necessary  to  discontinue  the  medicine. 

Kohler  finds  that  salicylic  acid  and  its  salt  produce  a  consider- 
able fall  of  blood-pressure,  even  after  the  division  of  the  vagi  and 
of  the  spinal  cord. 

It  thus  appears  that  salicine  and  salicylic  acid  depress  the  non- 
febrile  temperature  but  slightly,  and  that  the  continuance  of  the 
medicine  fails  to  maintain  the  slight  depression.  Are  wc  thence 
to  conclude  that  these  substances  exert  no  influence  on  the  febrile 
temperature  ?  By  no  means.  There  is  no  better  attested  fact 
than  the  power  of  salicylic  acid  and  salicylate  of  soda,  to  promptly 
and  considerably  reduce  an  elevated  temperature. 

The  reducing  power  is  established  by  numerous  observations 
both  in  Germany  and  in  this  country  by  Reiss,  Moeli,  Furbringer, 
Ewald,  Russ,  Senator,  etc.  It  has  been  employed  in  most  febrile 
diseases,  in  typhoid  fever,  pneumonia,  scarlet  fever,  diphtheria,  etc. 
Many  writers  maintain  that  it  is  equal  to  quinia,  but  must  be  given 
in  double  the  dose.  As  with  quinia,  two  methods  are  adopted,  a 
massive  single  dose  of  3  j>  3  iss,  3  ij  once  daily,  usually  at  night, 
or  divided  doses  more  frequently.  Most  observers  recommend  the 
massive  daily  dose.  In  a  few  hours  it  effects  a  reduction  of  3°  to 
'f  Fah ;  the  temperature  can  be  kept  low  by  a  daily  repetition  of 
this  dose.  Jahn  maintains  that  it  is  superior  to  the  cold  bath  as  an 
antipyretic. 

Salicylic  acid  and  its  salts  have  been  especially  used  in  typhoid 
fever,  and  though  its  power  to  reduce  the  temperature  in  this  dis- 
ease is  conclusively  shown,  it  has  not  been  proved,  I  think,  that  it 
lessens  the  mortality,  the  mortality  in  Reiss'  cases  amounting  to 
twenty-four  per  cent. 

Most  writers  say  that  3  j  of  the  acid  is  the  minimum  dose  for  an 
adult,  but  3  iss  and  3  ij  sometimes  produce  serious  collapse. 

I  have  myself  many  times  seen  salicylic  acid  effect  a  very  great 
reduction  of  the  febrile  temperature ;  and,  in  one  instance,  when 
given  to  a  boy,  on  whom  we  subsequently  tested  the  effect  of  the 
acid  when  he  became  non- febrile,  ten  grains  hourly,  till  130  grains 
had  been  taken,  reduced  the  temperature  in  about  twelve  hours 
from  \Q&  to  97^  and  the  temperature-reducing  effects  of  the  drug 
continued  for  a  day  and  a  half. 

Though  I  have,  on  very  many  occasions,  given  salicine  to  fever 
patients  in  doses  sufficient  to  produce  deafness,  headache,  and 
muscular  tremor,  I  have  never  seen  the  quick  and  great  reduction 
of  temperature  that  follows  the  use  of  salicylic  acid. 
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It  thus  appears  that,  like  quinta  and  the  cold  bath,  salicylic  acid  produces  a 
greater  and  more  lasting  depression  of  the  temperature  of  fever  than  of  health. 

I  have  made  some  experiments  conjointly  with  Mr.  Morshead,  to  ascertain  the 
relative  power  of  quinia,  salicylic  acid,  and  salicine,  on  the  febrile  temperatore  ; 
and  we  find  that  dose  for  dose  quinia  is  far  more  potent  than  salicylic  add,  and 
salicylic  acid,  than  salicine. 

We  chose  patients  with  persistent  fever  running  a  very  uniform  course.  Hav- 
ing ascertained  tkis  by  many  days'  observation,  taken  at  3  a.x.,  7  A.M.,  xz  a-m ., 
3  P.M.,  7  P.M.,  and  XI  P.M.;  we  then,  on  separate  days,  gave  quinia,  and  after- 
wards salicylic  acid,  and  then  salicine  in  the  same,  or  an  increased  dose,  at  the 
same  hour.  On  three  occasions  we  gave  to  a  lad,  aged  9I,  three  doses  of  quinia, 
20,  20,  and  25  respectively,  forty-eight  hours  elapsing  between  each  dose.  The 
temperature  on  the  first  day  was  103*  when  the  quinia  was  given,  and  it  reduced 
the  temperature  to  100^,  and  in  the  evening  and  all  next  day  it  varied  between 
98°  and  99°.  The  second  dose  of  quinia,  whilst  decidedly  reducing  the  tempera- 
ture, had  apparently  less  prolonged  effect,  the  temperature  rising  the  day  after  to 
xoi^  The  third  dose,  of  25  grains,  produced  still  less  efiect,  for  though  it  reduced 
the  temperature  to  98°,  and  kept  it  low  for  many  hours,  at  xx  p.m.  on  the  day  after 
the  administration,  the  temperature  rose  to  xo3°.  These  doses  of  quinia  produced 
no  cinchonism. 

We  next  gave  25  grains  of  salicylic  acid  without  affecting  the  temperature  in 
any  degree,  and  without  producing  any  symptoms.  Next  day,  in  two  doses  at 
two  hours*  interval,  we  gave  35  grains  with  slight  effect,  the  temperature  falling 
that  evening  to  99^  but  next  morning  the  fever  returned  to  the  same  height  as 
before  the  administration  6f  the  drug.  This  dose  produced  slight  deafness  and 
drowsiness.  Having  ascertained  that  dose  for  dose  salicylic  acid  produces  far  less 
effect  on  the  febrile  temperature  than  quinia,  we  next  varied  our  test.  To  the 
same  lad  we  gave  5  grains  of  salicylic  acid  hourly,  till  he  had  taken  120  grains, 
the  dosing  continued  from  3  p.m.  of  one  day  till  11  p.m.  of  the  next  day.  When 
the  first  dose  was  given  the  temperature  was  104*5°,  ^^^  ^  remained  that  evening 
with  little  variation,  but  it  fell  during  the  whole  of  the  next  day,  in  the  evening 
standing  at  99°.  On  the  day  after  the  discontinuance  of  the  acid,  the  temperature 
was  also  low,  rising,  however,  in  the  evening  to  102°.  These  doses  produced  no 
symptoms  except  flushing  and  slight  tremor.  It  thus  appears  that  this  120  grains, 
given  in  divided  doses,  produced  only  an  effect  on  the  temperature,  as  20  grains  of 
quinia  given  in  one  dose. 

We  then  gave  5  grains  of  salicine  houriy,  to  the  extent  of  120  grains,  but  with- 
out producing  any  effect  on  the  temperature,  and  scarcely  any  salicine  symptoms. 
The  experiments  again  showing,  how  much  more  powerful,  in  respect  of  its  in- 
fluence on  the  febrile  temperature,  is  quinia  than  salicylic  acid,  and  salicylic  acid 
than  salicine. 

To  a  lad,  aged  19,  suffering  from  phthisis,  the  highest  temperature  of  the  day 
being  102*6%  we  began  on  June  16,  with  20  grains  of  salicylic  acid  hourly,  com- 
mencing at  3  P.M.,  and  ending  at  7  p.m.,  June  17.  He  took,  in  all,  200  grains, 
which  depressed  his  temperature  to  970  on  June  16,  and  it  remained  low  next  day 
till  3  P.M.,  and  then  rose,  reaching  ioi'4°  at  7  p.m.  The  salicylic  acid  produced 
very  marked  symptoms. 

On  June  x8,  the  highest  temperature  was  I02'4^  We  administered  salicine, 
beginning  at  3  p.m.,  and  ending  at  3  a.m.,  June  19.  He  took,  in  all,  200  grains 
without  any  effect  on  the  temperature,  and  with  very  few  symptoms. 
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On  June  19,  the  highest  temperature  was  10270.  At  3  p.m.,  we  gave  him  40 
grains  of  quinia,  which  produced  no  effect  on  that  day,  but  next  day  it  somewhat 
delayed  the  rise,  and  apparently  increased  the  morning  fall  of  June  21 ;  it  pro- 
duced no  symptoms.  On  June  22,  the  highest  temperature  was  102*8° ;  we  gave 
him  gr.  x.  of  salicylic  acid  hourly,  beginning  at  x.30,  and  ending  at  midnight :  he 
took,  in  all,  100  grains.  This  produced  an  equal  effect  on  the  temperature  as  200 
grains  with  marked  symptoms. 

On  June  25,  the  highest  temperature  was  101*6".  At  1.30  we  gave  him  40  grains 
of  quinia,  without  influencing  the  temperature,  but  he  complained  of  headache  and 
giddiness. 

On  June  29,  the  highest  temperature  was  103*8°.  We  gave  him  hourly,  5 -grain 
doses  of  salicylic  acid,  beginning  at  5  p.m.,  and  ending  at  xi  p.m.  on  June  30.  He 
took,  in  all,  100  grains  without  affecting  the  temperature.  It  is  noteworthy,  that 
100  grains  of  salicylic  acid,  in  lo-grain  hourly  doses,  produced  as  much  effect  on 
the  temperature  as  200  grains  in  20-grain  hourly  doses,  and  that  in  5-grain  hourly 
doses,  continued  to  the  extent  of  200  grains,  the  temperature  was  unaffected. 
Salicine  is  supposed  to  act  by  being  changed  in  the  system  into  salicylic  acid ; 
now  if  this  be  so,  then  seeing  how  much  less  is  the  effect  of  salicine,  as  compared 
with  the  same  dose  of  salicylic  acid,  we  must  suppose  that  much  of  the  salicine 
escapes  unchanged,  or  that  salicine  loses  considerably  in  weight  through  its  con- 
version into  salicylic  acid. 


These  remedies  are  now  largfely  employed  in  rheumatic  fever. 
Dr.  Maclagan,  of  Dundee,  first  recommended  salicine  in  this  dis* 
ease.  Salicylic  acid  and  the  salicylates  have  since  been  also 
employed,  and  the  almost  unanimous  opinion  of  the  profession 
has  confirmed  the  strong  recommendation  of  Dr.  Maclagan. 
Unsuccessful  cases,  it  is  true,  have  been  reported,  and  cases  of 
rheumatic  hyperpyrexia  that  have  ended  fatally  in  spite  of  these 
remedies ;  but  it  is  not  to  be  expected  that  salicine  or  any  other 
remedy  will  be  successful  in  every  case  of  rheumatic  fever ;  more- 
over, in  many  of  the  reported  unsuccessful  cases,  the  dose  was  far 
too  small ;  so  small  and  inadequate,  indeed,  that  it  could  have  little 
or  no  effect  on  the  disease. 

Each  substance  is  useful  in  rheumatic  fever.  We  shall  speak  of 
their  effect  separately,  and  first  of  salicine. 

Dr.  Maclagan  insists  on  the  necessity  of  giving  large  doses 
frequently,  or,  as  he  terms  it,  of  quickly  "  saturating  the  system," 
and  advises  a  dose  of  twenty  to  thirty  grains  every  two  hours. 
Improvement,  he  says,  becomes  apparent  in  twenty-four  to  forty* 
eight  hours,  and  the  mitigation  of  pain  is  one  of  the  earliest  signs 
of  improvement.  Subsequent  observers  have,  in  the  main,  con- 
firmed his  statements.  I  have  employed  salicine  in  rheumatic 
fever  in  several  cases  with  very  considerable  success.  Thus,  in 
eight  cases  reported  by  Mr.  Bury,  the  temperature  became  normal 
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on  an  average  on  the  sixth  day  of  treatment,  and  sixteenth  of  the 
disease. 

My  experience  completely  confirms  Dr.  Maclagfan's  recommen- 
dation regarding  the  dose.  Little  or  no  good  follows  small  doses, 
and  thirty  grains  every  two  hours  are  required  to  make  an  impres- 
sion on  rheumatic  fever,  and  even  this  dose  sometimes  fails,  and 
then  thirty  grains  hourly  are  called  for — a  dose  that  generally 
produces  the  salicine  symptoms  in  a  mild  degree,  namely,  some 
deafness,  dulness,  and  the  peculiar  breathing  due  to  this  drug. 

We  are  indebted  to  C.  W.  Brown,  late  House  Physician  at  the 
Boston  City  Hospital,  for  the  most  valuable  and  extensive  investi- 
gation into  the  action  of  salicylic  acid  on  rheumatic  fever.  He 
records  160  cases,  taken  indifferently,  the  patients  being  of  each 
sex,  and  of  all  ages  between  13  and  61. 

The  drug  gave  considerable  relief  from  pain,  on  an  average,  in 
1*46  days,  and  complete  relief  in  2*8  days.  The  average  time  of 
treatment  was  6  days,  and  the  average  number  of  days  in  hospital 
was  18  days.  ''Two  cases  died,  one  from  pericarditis,  and  one 
from  cerebral  complications.  Eighteen  cases  had  a  relapse,  three 
had  two,  and  one  had  five  while  in  the  hospital.  There  were  very 
few  cases  in  which  there  was  not  occasional  pains  for  a  time,  after 
the  omission  of  the  acid."  Nausea  and  vomiting  occurred  in  18*8 
per  cent.  Burning  in  the  stomach  occurred  in  one  case,  headache 
in  six,  singing  in  the  ears  in  nineteen,  and  deafness  in  ten ;  numb- 
ness and  pricking  of  the  affected  parts  in  three,  delirium  in  three. 
"  Nearly  all  of  the  cases  in  which  nervous  symptoms  were  mani- 
fested, were  those  of  persons  in  poor  physical  condition.  The 
patients  were  placed  under  treatment  soon  after  admission  into 
hospital,  and,  as  a  rule,  took  ten  grains  of  the  acid  hourly  for 
twelve  or  thirty-six  hours,  when  the  symptoms  were  wholly  or 
partially  relieved,  and  then  either  the  acid  was  omitted,  or  given 
every  two  or  three  hours." 

Strieker  recommends  20  to  30  grains  every  hour  for  six  hours, 
or  7  to  15  grains  hourly,  the  acid  being  continued  some  time  after 
the  fever  has  subsided. 

Owing  to  the  insolubility  of  salicylic  acid,  salicylate  of  soda  has 
lately  been  largely  employed,  and  with  great  success.  It  may  be 
given  in  the  same  dose  as  the  acid,  or  rather  larger.  Its  disagree- 
able taste  can  be  concealed  by  the  addition  of  syrup  of  orange* 
peel,  or  syrup  of  ginger.  Dr.  Cavafy  reports  twenty-one  cases 
treated  by  the  salt.  He  gives  30  grains  every  two  hours,  but  he 
says  ''much  larger  doses  have  been  given  with  good  results,  40  to 
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60  grains  every  hour  for  six  doses  being  not  uncommonly  employed 
without  disadvantage."  He,  like  other  observers,  has  noted  that 
the  susceptibility  of  patients  to  these  remedies  varies  greatly,  and 
hence,  during  their  use,  the  patient  should  be  well  watched.  In 
his  cases,  "  in  the  majority  the  pain  was  abolished,  and  the  fever 
subsided  simultaneously  within  twenty-four  to  thirty-six  hours." 

During  the  months  that  have  elapsed  since  the  publication  of  the 
last  edition,  salicylate  of  soda  has  been  most  generally  employed, 
and  has  fully  maintained  its  great  reputation  in  rheumatic  fever* 
I  have  extensively  used  it,  and  find  it  quite  as  useful  as  salicine, 
and  perhaps  more  useful.  Its  taste  is  easily  covered  by  adding  to 
each  dose  a  drachm  of  syrup  of  orange-peel.  Ten  grains  hourly  is 
the  dose  I  find  generally  sufficient  to  quickly  reduce  the  tempera- 
ture, without  producing  disagreeable  symptoms ;  but  some  patients 
require  more,  and  if,  in  twenty-four  hours,  this  dose  has  not  either 
modified  the  disease,  or  produced  its  characteristic  symptoms,  it 
should  be  increased  to  fifteen  grains,  and  then  to  twenty  grains, 
hourly. 

It  is  claimed  for  these  remedies  that  they  lessen  heart  complica- 
tions in  rheumatic  fever.  No  exact  observations  have  been  made 
on  this  question;  but,  as  Dr.  Maclagan  observes,  it  is  obvious 
that  a  remedy  which  greatly  shortens  the  duration  of  the  disease, 
mu&t  lessen  the  risk  of  complications.  It  does  not,  however,  afford 
perfect  protection  to  the  heart,  as  several  cases  of  pericarditis  are 
recorded  where  this  complication  set  in  after  the  patient  was  well 
under  the  drug's  influence.  This,  indeed,  we  should  expect,  as  the 
pericarditis  is  similar  to  the  inflammation  of  the  joints,  and  whilst 
this  lasts,  risk  of  heart  complication  must  be  encountered. 

I  may  draw  attention  to  a  fallacy  to  which,  I  think,  most  of  the 
reporters  regarding  these  substances  have  not  paid  sufficient  heed  ; 
nearly  all  state  that  in  twenty-four  to  forty-eight  hours,  these 
agents  exert  a  marked  influence  on  the  temperature  and  pain. 
In  all  the  recorded  cases  I  have  met  with,  the  patients  were  treated 
in  hospital,  and  on  admission  were  at  once  put  under  salicylic 
treatment.  Now,  it  is  well  known  that  the  movement  of  the  joints 
during  the  journey  to  hospital  considerably  increases  both  pain  and 
fever,  and  that  during  the  first  two  days  in  hospital  the  pain  greatly 
diminishes,  and  the  temperature  falls  one  to  two  degrees.  When 
the  patients  have  been  at  once  put  under  salicylic  acid  treatment , 
this  improvement  in  the  pain  and  fever,  due  to  rest,  has  been 
credited  to  the  drug.  In  my  observations  I  always  allowed  two 
days  to  elapse  after  admission,  before  beginning  the  treatment. 
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•^'  Weber  has  tried  this  group  of  remedies  in  gout  without  much 
'    'esult;    and  in  several  peripheral  cases,  endo-metritis,  and  septi- 

-  aemia,  with  rapid  abatement  of  the  temperature,  and  relief  of  the 
:erebral  symptoms. 

.-»    Mr.  Percy  Wells,  in  a  private  communication  has  drawn  my 

Attention  to  the  use  of  the  following  ointment  for  pruritus  ani  and 

.vulvae.    I  have  used  it  on  several  occasions  with  considerable  suc- 

j^cess,  though  in  some  cases  it  caused  a  good  deal  of  smarting.  The 
following  is  his  formula : — Acid  salicy.,  3  ij ;  ol.  theobrom,  3  v ; 
celac,  3  iij ;  ol.  nucis,  3  iss. 

-  Salicine  and  salicylic  acid  may  be  readily  detected  in  the  urine, 
-_  sweat,  saliva,  and  sputa,  by  the  purple  colour  produced  on  the 

addition  of  a  drop  of  the  solution  of  perchloride  of  iron.   It  appears 
_  in  the  urine  in  four  or  five  hours,  and  seems  to  undergo  speedy 
.   elimination,  though  a  trace  may  remain  four  days  after  the  discon- 
tinuance of  the  medicine. 

It  is  stated  that  these  substances  appear  in  the  urine  in  the  form 
of  salicyluric  acid.  Dr.  Sharkey  detects  salicylic  acid  in  the  urine, 
in  th«  sternum  from  a  blister,  in  the  expectoration,  but,  strange  to 
say,  not  in  the  sweat  of  patients  taking  salicylates. 


CALUMBA. 

Calumba  is  used  as  a  tonic  to  increase  appetite  and  digestion. 
Like  most  bitters,  it  exerts  a  slight  irritant  action  on  the  stomach, 
and  owing  to  this  property,  it  is  said  to  obviate  slight  changes 
in  the  mucous  coat  of  the  stomach,  and  in  this  indirect  way  to  assist 
appetite  and  digestion.  Being  easily  tolerated,  it  is  employed  when 
the  stomach  is  weak,  as  in  convalescence  from  an  acute  disease, 
when  calumba  is  often  borne  with  benefit,  while  stronger  tonics 
fail. 


GENTLVN. 

Gentian  is  used  for  the  same  purpose  as  calumba.    It  is  reputed 
to  be  slightly  purgative. 

Mixed  with  infusion  of  senna,  it  is  useful  when  a  tonic  and  pur- 
gative are  required. 
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QUASSIA. 

Quassia  is  poisonous  to  some  of  the  lower  creatures,  as  flies  and 
other  insects. 

Like  the  preceding  substances  it  is  a  tonic.  It  has  been  used  in 
intermittent  fever. 

Infusion  of  quassia  is  a  very  useful  injection  in  ascarides.  It  is 
also  efiicacious  for  the  same  purpose  when  administered  by  the 
mouth. 


CHAMOMILE. 

These  flowers  contain  both  a  volatile  oil  and  a  bitter  substance, 
and  thus,  to  some  extent,  combine  the  properties  of  bitters  with 
those  of  ethereal  oils. 

In  a  case  of  accidental  poisoning  by  chamomile,  the  symptoms 
were  diarrhoea  of  white  putty-like  stools,  coated  tongue,  intense 
headache,  with  a  sensation  of  pressure  within  the  cranium. 

Chamomile  is  not  often  used  as  a  tonic.  An  infusion  is  some- 
times employed  to  assist  the  action  of  emetics. 

In  the  ordinary  summer  diarrhoea  of  children,  often  occurring 
during  teething,  characterized  by  green,  many-coloured,  and  slimy 
stools,  the  infusion  in  doses  of  half  a  drachm  or  a  drachm,  often 
proves  very  useful,  especially  when  given  at  the  commencement. 
This  medicine  is  likewise  efficient  in  other  kinds  of  summer  diar- 
rhoea. It  also  subdues  restlessness  and  peevishness.  A  mixture 
is  easily  prepared  by  steeping  four  to  six  heads  of  chamomile 
flowers  in  a  teacupful  of  boiling  water  for  an  hour,  and  then 
giving  a  teaspoonful  hourly. 

It  has  been  used  in  intermittent  fever,  in  neuralgia  of  the  fifth 
nerve,  and  is  a  popular  remedy  for  "sick  headache." 


CHIRETTA. 

Chirstta  is  a  tonic.  When  given  to  promote  appetite,  it  should 
be  taken  a  short  time  before  food,  as,  like  other  bitters,  its  effects 
soon  wear  off. 
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CASCARILLA. 

Cascarilla  has  a  warm,  agreeable,  bitter  taste,  and  is  a  stimulant 
as  well  as  a  tonic.  It  may  be  used,  like  chiretta,  to  promote  appe- 
tite.    It  has  been  employed  in  intermittent  fever,  and  in  dysentery. 


ORANGE-PEEL. 

Orange-peel  contains  both  a  bitter  principle,  and  much  volatile  oil, 
thus  combining  the  properties  of  bitter  substances  with  those  of 
ethereal  oils. 


ELATERIUM. 

This  drug  has  a  very  bitter  taste,  and  excites  free  secretion  of 
saliva. 

It  is  a  powerful  drastic  hydragogue  cathartic.  Its  activity  is  due 
to  elaterin,  a  chemically  indifferent  substance  like  the  resins,  and 
incapable  of  forming  salts  with  either  acids  or  bases.  It  often 
produces  colic,  and  not  unfrequently  vomiting. 

In  large  doses  it  may  excite  inflammation  of  the  stomach  and 
intestines,  and  even  of  the  peritoneum.  It  is  given  as  a  purgative, 
especially  in  dropsies.  By  carrying  off  a  large  quantity  of  water, 
the  dropsy  sometimes  reduces ;  it  is  thus  used  both  in  ascites  and 
in  the  dropsy  from  kidney  or  heart  disease.  It  must  be  borne  in 
mind  that  free  purging  is  very  exhausting,  and  that  elaterium  very 
often  disorders  the  stomach  and  spoils  the  appetite.  It  is  a  medi* 
cine  to  be  given  with  caution. 

Dr.  Hyde  Salter  strongly  recommends  purgatives  in  dropsy 
depending  on  aortic,  obstructive,  or  regurgitant  disease.  He 
says,  that  although  we  cannot  alter  the  heart,  we  can  lessen  the 
quantity  of  blood  it  has  to  propel,  and  thus  diminish  the  congestion 
on  which  the  dropsy  depends.  He  employs  elaterium,  and  advises 
a  small  dose  at  first,  say  one-sixth  of  a  grain,  to  be  given  alternate 
mornings  at  about  5  a.m.,  so  that  the  purgation  usually  ceases 
by  ten  or  eleven.  This  treatment,  he  says,  quiets  the  heart,  re- 
lieves the  dyspnoea,  lessens  the  pulmonary  congestion,  and  thus 
diminishes  the  hydrothorax. 
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COLOCYNTH. 

This  drug*  has  an  intensely  bitter  taste,  and  occasions  an  abundant 
secretion  of  saliva. 

It  produces  diarrhoea,  colic,  and  sometimes  vomiting*.  The 
diarrhoea  is  watery,  and,  after  large  doses,  serous,  mucous,  and 
bloody.  In  large  doses  it  may  excite  gastro-enteritis  and  peri- 
tonitis. 

It  is  chiefly  used  as  a  purgative,  but  almost  always  in  combina- 
tion with  other  substances.  In  obstinate  constipation,  it  is  a  good 
plan  to  give  a  few  drops  of  the  Prussian  tincture  several  times  a 
day.  Rohrig',  from  his  experiments  with  fasting-  animals,  is  led  to 
place  colocynth  high  among  cholagogues.  It  makes  the  bile  more 
watery,  but  also  increases  the  solid  constituents.  It  powerfully 
stimulates  the  intestinal  glands. 

It  has  been  used  as  a  drastic  cathartic  in  dropsies,  and,  like  most 
other  powerful  purgatives,  it  has  been  used  for  worms,  although  it 
has  no  direct  poisonous  influence  on  them,  but  merely  expels  them 
mechanically.    Purgatives,  therefore,  are  not  good  anthelmintics. 


ALOES. 

Aloes  has  been  used  as  a  slight  stimulant  to  wounds,  and  when 
thus  employed  it  often  purges.  "Dr.  Gerhard,  of  Philadelphia, 
found  it  the  medicine  best  adapted  for  endermic  uses,  as  its  appli- 
cation does  not  irritate  a  blistered  surface  very  powerfully.  Ten 
grains  of  aloes  thus  employed,  produced  five  or  six  stools,  which 
were  generally  accompanied  by  griping.  Infants  are  purged  by 
the  milk  of  nurses  who  have  taken  aloes." — Stilld. 

Aloes  is  reputed  to  be  a  tonic,  and  to  increase  the  secretion  of 
bile. 

Dr.  Rutherford  confirms  Rohrig's  statement,  that  when  intro- 
duced into  the  duodenum  of  a  fasting  dog,  aloes  greatly  increases 
all  the>biliary  constituents,  though  it  purges  but  slightly. 

It  is  chiefly  employed  as  a  purgative.  It  acts  mainly  on  the 
large  inti^stine  and  rectum.  Its  action  is  slow,  and  six,  twelve,  or 
even  twen^-four  ho,urs  may  elapse  before  it  operates.  It  produces 
bulky  motions,  a  little  softened,  but  not  watery.    It  evidently  acts 
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but  little  on  the  mucous  membrane  of  the  intestines,  and  it  is  merely 
a  faecal  evacuant.  It  often  occasions  slight  griping*,  and  sometimes 
tenesmus.  As  its  action  is  tardy,  it  is  injudicious  to  combine  it  with 
more  speedy  purgatives.  It  is  well  suited  for  cases  of  chronic  con- 
stipation ;  for  its  activity  is  not  lessened  by  habitual  use,  and  it  is 
even  said  that  the  dose  may  be  gradually  decreased.  Sulphate  of 
iron  is  said  to  heighten  its  action. 

When  both  a  tonic  and  a  purgative  are  required,  aloes,  like 
senna,  may  be  usefully  mixed  with  some  bitter,  as  gentian.  Purga- 
tives, it  is  said,  act  in  smaller  quantities  when  combined  with 
tonics. 

Aloes,  in  a  variety  of  combinations,  is  in  common  use  as  a 
laxative  in  habitual  dyspepsia,  with  constipation.  The  compound 
decoction  of  aloes,  formerly  called  baume  de  vie,  is  a  serviceable, 
after-dinner  laxative.  The  basis  of  many  dinner  pills  is  one  grain 
of  watery  extract  of  aloes.  A  dinner  pill  containing  one  grain 
of  watery  extract  of  aloes,  combined  either  with  extract  of  nux 
vomica,  extract  of  gentian,  or  extract  of  cinchona,  is  very  useful.*^ 

In  habitual  constipation,  aloes  is  the  best  and  most  commonly 
employed  purgative.  Dr.  Spender,  of  Bath,  extols  the  following 
pill,  taken  at  first  three  times,  then  twice,  and  afterwards  once  a 
day ;  one  grain  of  watery  extract  of  aloes,  and  two  grains  of  sul- 
phate of  iron.  This  pill  takes  some  days  to  act.  Aloes  has  been 
accused  of  producing  piles,  and  in  full  or  over-doses  will,  no  doubt, 
aggravate  this  disease ;  but  most  authorities  are  inclined  to  attri- 
bute piles  to  the  constipation  aloes  is  employed  to  remove,  and  not 
to  the  aloes  itself.  Indeed,  I  am  convinced  that  in  many  cases 
moderate  doses  of  aloes,  just  sufficient  to  gently  relieve  the  bowels, 
are  highly  useful  in  piles. 

By  its  action  on  the  rectum,  aloes  affects  sympathetically  the 
neighbouring  pelvic  organs,  as  the  uterus ;  and  given  at,  and  just 
before,  the  menstrual  period,  is  useful  in  many  cases  of  amenor- 
rhcea  and  deficient  menstruation.  We  cannot  here  refrain  from 
citing  tne  admirable  remarks  of  Dr.  Graves  on  amenorrhoea  and 
its  treatment.  "  The  periodicity  of  this  function,"  he  says  **  can 
still  be  traced,  even  in  cases  where  suppression  has  continued  for 
a  great  length  of  time,  by  means  of  the  menstrual  molimina  (pains 
in  the  loins,  thighs,  and  hypogastric  region,  flushings,  colicky 
pains  of  the  abdomen,  general  feeling  of  malaise)^  which  occur  at 
stated  intervals;  in  endeavouring  to  bring  on  the  discharge,  there- 

*  Guaiacum  is  useful  in  obstinate  habitual  constipation.  Guaiacum  mixture 
will  often  relieve  the  bowels  when  powerful  purgatives  have  failed. 
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fore,  we  must  be  guided  as  to  the  time  the  attempt  should  be  made, 
by  an  observance  of  the  period  at  which  these  molimina  occur. 
For  a  few  days  before  that  time  our  efforts  to  produce  a  determina- 
tion of  blood  to  the  uterus  may  be  judiciously  employed ;  and  if 
they  fail,  the  attempt  should  be  abandoned  until  a  few  days  before 
the  next  menstrual  period.  Of  course,  I  here  speak  of  the  general 
constitutional  treatment,  for  this  must  be  constantly  persevered  in ; 
one  of  the  chief  means  of  bringing  back  this  evacuation  being  the 
restoration  of  health  to  the  natural  standard.  In  some,  this  is  to 
be  effected  by  a  tonic,  and  in  others,  by  an  opposite  mode  of  treat- 
ment. 

" What  I  wish  to  impress  on  your  minds  is,  that  all  those 

remedies,  as  pediluvia,  stuping  of  the  genitals,  leeches  to  the  inside 
of  the  thighs,  near  the  labia,  aloes,  and  other  stimulating  purga- 
tives, etc.,  should  be  only  used  at  the  times  already  spoken  of.  To 
use  them  at  any  other  period,  either  after  the  molimina  have  disap- 
peared, or  during  the  intervals  between  them,  tends,  in  most  cases, 
still  further  to  derange  nature,  by  determining  to  the  uterus  at 
an  unseasonable  time,  when  there  is  no  natural  tendency  to  that 
organ.  Under  such  circumstances  the  very  same  means  will  fre- 
quently fail,  and  prove  injurious,  which,  applied  so  as  to  coincide 
with  the  time  of  the  natural  effort,  would  have  been  successful.  To 
illustrate  these  principles  by  an  example: — We  are  consulted  in 
the  case  of  a  young  woman  affected  with  various  hysterical  symp- 
toms for  several  months,  and  during  that  period  more  than  usually 
subject  to  headache,  languor,  loss  of  spirits,  diminution  of  appetite, 
and  irregularity,  and  usually  constipation  of  bowels ;  she  is  pale, 
and  complains  of  various  pains  and  uneasy  sensations,  and  has  not 
menstruated  since  the  accession  of  these  symptoms.  Here  it  is 
evident  that  the  constitutional  treatment  must  be  strengthening 
and  tonic.  The  practitioner  will  therefore  recommend  regular 
hours,  much  passive  exercise  in  the  open  air,  a  nutritious  diet,  and 
afterwards  cold  shower-baths;  he  will  regulate  the  bowels,  and 
afterwards  prescribe  a  course  of  tonic  medicines,  chalybeates,  pre- 
parations of  bark,  strychnia,  etc. ;  he  will  likewise  inquire  carefully 
when  the  last  period  happened,  and  when,  and  how  often  since  that 
occurrence,  menstrual  molimina  were  observed.  He  thus  ascer- 
tains when  they  should  again  recur,  and  contents  himself  with 
enforcing  the  constitutional  treatment  until  about  six  days  before 
the  calculated  time.  Then  he  lays  aside  the  other  medicines  and 
has  recourse  to  those  means  which  determine  to  the  uterus.  Two 
leeches  are  applied  to  the  inside  of  the  thigh,  near  the  labium, 
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every  second  night,  until  they  have  been  three  times  applied.  The 
bleeding  is  encouraged  by  stuping.  On  the  intermediate  days  the 
bowels  must  be  actively  moved  by  aloetic  pills;  and  for  three 
nights  before  and  after  the  molimina,  hot  pediluvia,  rendered  stim- 
ulating by  mustard  seed,  may  be  used.  During  the  same  time  also 
friction,  with  stimulating  liniments,  should  be  applied  to  the  feet 
and  legs  every  morning,  and  oil  of  turpentine,  or  tincture  of  can- 
tharides  may  be  exhibited  internally,  while  the  necessity  of  more 
active  exercise  is  inculcated.  If  these  means  fail,  they  must  for  a 
moment  be  laid  aside,  and  the  constitutional  treatment  must  be 
again  resumed  until  the  same  number  of  days  before  the  next 
period,  when  the  list  of  remedies  above  spoken  of  must  be  again 
tried,  and  in  few  cases  indeed  shall  we  find  them  to  fail." — Graves' 
Clinical  Lectures. 


SQUILL. 

Squill  has  a  bitter  taste.  It  acts  powerfully  on  the  stomach  and 
intestines  in  full  doses,  exciting  great  nausea  and  vomiting,  with 
frequent  watery  and  even  bloody  diarrhoea.  Similar  symptoms 
are  likewise  produced  when  the  drug  is  injected  into  the  cellular 
tissue,  or  peritoneal  cavity. 

Squill  is  never  used  as  an  emetic  or  purgative,  but  almost  exclu- 
sively as  an  expectorant  in  bronchitis. 

Some  extol  it  as  a  diuretic.  It  is  recommended  in  all  forms  of 
dropsy. 


JALAP.    SCAMMONY. 

BucHHxiH  asserts  that  these  two  substances  are  rendered  purgative 
only  by  combining  with  the  bile ;  unmixed  with  this  secretion  they 
are  inert.  They  are  easily  soluble  in  the  bile,  and  probably  under- 
go decomposition,  but  the  products  are  unknown.  Taurin  and 
glycoU  exert  no  influence  on  their  efficacy,  but  it  is  otherwise  with 
tauro-cholate  and  glyco-cholate  of  soda;  hence  Buchheim  con- 
cludes that  the  activity  of  these  drugs  is  determined  by  the  soda 
of  the  bile.  They  excite  diarrhoea  of  watery  motions,  with  some 
colic  and  occasional  vomiting,  and  their  use  is  often  followed  by 
much  constipation. 
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These  medicines  are  used  as  purg-atives  in  obstinate  constipation; 
and  jalap,  in  combination  with  other  substances,  is  employed  in 
dropsies.  Scammony  is  frequently  used  with  much  advantage  to 
destroy  the  small  thread-worms  infesting*  the  rectum. 

Rohrig*  and  Rutherford  conclude  from  their  experiments  on  fast- 
ing- dogs,  that  jalap  is  a  powerful  cholagogue.  It  increases  the 
water  and  solid  constituents  of  the  bile,  and  powerfully  stimulates 
the  intestinal  glands. 

Dr.  Rutherford  finds  that  scammony,  given  to  fasting  dogs,  is  a 
feeble  cholagogue,  even  when  it  purges. 

Bleeding  has  recently  been  employed  with  great  success  in  en- 
gorgement of  the  right  side  of  the  heart  from  emphysema  and 
bronchitis,  mitral  obstructive  or  regurgitant  disease.  Now,  for 
some  years  I  have  employed  purgatives  in  these  cases,  with  con- 
siderable benefit,  to  produce  three  or  four  watery  motions,  and  I 
venture  to  say  that  this  treatment,  first  employed  by  Dr.  Graves^ 
saves  many  lives. 

Like  bleeding,  free  purging  unloads  the  distended,  and  therefore 
weakened  right  heart,  and  it  moreover  produces  a  very  favourable 
change  in  the  character  of  the  expectoration,  rendering  its  expulsion 
easier.  The  following  case,  one  among  many  similarly  benefited 
by  free  purging,  will  illustrate  the  advantages  of  this  plan. 

A  woman,  about  forty  years  of  age,  suffering  from  emphysema, 
was  seized  with  severe  bronchitis.  She  had  been  dangerously  ill 
about  a  fortnight :  her  skin  was  of  a  deep  leaden  tint ;  her  eyes 
were  prominent,  congested,  and  suffused ;  her  jugular  veins  were 
greatly  distended ;  the  surface  of  her  body  was  covered  with  a  cold 
clammy  perspiration,  profuse  on  her  face;  her  extremities  were 
deadly  cold ;  her  temperature  varied  between  97°  and  98**  Fah. 
She  suffered  from  slight  delirium  both  night  and  day.  Her 
breathing  was  hurried,  and  her  chest  expanded  only  slightly; 
expectoration  was  abundant,  viscid,  airless,  and  purulent;  pulse 
large,  but  very  compressible,  varied  from  96  to  lOO  beats  in  the 
minute.  The  respiratory  sounds  were  obscured  by  an  abundance 
of  mucous  rhonchus,  and  physical  examination  showed  that  the 
right  side  of  her  heart  was  greatly  distended.  Her  urine  contained 
a  trace  of  albumen ;  her  legs  were  not  oedematous.  So  danger- 
ously ill  was  she  that  death  appeared  imminent.  After  free  pur- 
gation with  jalap  and  bitartrate  of  potash,  in  a  few  hours  the 
jugular  veins  became  much  less  distended,  and  next  day  they  were 
of  natural  size ;  while  the  deep  leaden  tint  of  her  skin  had  given 
place  to  a  diffused  bright  red  colour  often  witnessed  in  cases 
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treated  in  this  way ;  this  colour  being-  probably  due  to  the  cap- 
illaries—previously distended  by  the  obstructed  circulation,  till, 
being  weakened,  they  lose  their  power  to  contract — becoming  filled 
with  arterial  instead  of  venous  blood.  This  bright  red  colour  was 
most  marked  over  the  face  and  hands ;  her  skin  became  warm, 
though  she  continued  to  perspire  freely,  and  her  hands  easily  grew 
cold  on  exposure.  She  expressed  herself  much  relieved.  In 
twenty-four  hours  the  expectoration  became  slightly  aerated,  this 
change  being  much  more  marked  on  the  following  day,  when  the 
expectoration  was  observed  to  be  less  purulent,  and  to  contain 
much  mucus.  On  the  third  day  the  expectoration  was  frothy,  and 
consisted  chiefly  of  mucus ;  coincidently  with  this  improvement  in 
the  sputa,  her  chest  expanded  more  perfectly,  and  the  rhonchus 
diminished.  From  this  time  she  steadily  improved,  and  was  dis- 
charged cured. 

The  engorgement  of  the  right  heart,  with  general  venous  con- 
gestion is  no  doubt  apt  to  return,  when  it  becomes  again  necessary 
to  purge;  indeed,  several  purgings  may  be  required.  It  will 
rarely  happen,  I  believe,  that  the  venous  congestion  cannot  be 
removed  temporarily  by  this  treatment. 

The  change  in  the  expectoration  sometimes  takes  place  more 
slowly  than  in  the  foregoing  case,  a  week  elapsing  before  it 
becomes  frothy,  and  composed  of  mucus.  Any  tendency  of  the 
expectoration  to  assume  its  old  characters  may  be  prevented  by  a 
repetition  of  the  aperient. 

Sometimes  these  patients  complain  of  very  severe  dull  headache, 
or  of  dull  oppressive  pain  at  the  epigastrium ;  bleeding  or  purging 
relieve  both  symptoms,  bleeding  giving  instant  ease. 

In  persistent  tricuspid  regurgitation  from  permanent  distension 
of  the  right  side  of  the  heart,  induced  by  repeated  attacks  of 
bronchitis,  purgatives  will  probably  be  of  no  use  except  when  an 
attack  of  bronchitis,  adding  to  the  obstruction  of  the  pulmonary 
circulation,  increases  the  dilatation.    . 


RHUBARB. 

Rhubarb  is  a  purgative,  and  is  said  to  be  likewise  a  tonic.  After 
purging  it  constipates,  on  which  account  it  is  often  used  in  the 
early  stages  of  diarrhoea,  to  get  rid  of  any  irritating  matters  from 
the  intestines,  and  after  their  expulsion,  to  check  the  diarrhoea.    It 
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is  a  very  useful  purj^ative  for  children,  especially  when  mixed  with 
two  or  three  times  its  weight  of  bicarbonate  of  soda. 

Rohrig  finds  that  rhubarb,  given  to  fasting  dogs,  greatly  in- 
creases all  the  constituents  of  the  bile,  though  the  rhubarb  either 
failed  to  purge,  or  purged  very  slightly ;  and  Rutherford  verifies 
this  observation. 

Dr.  Stilld,  on  the  authority  of  Dr.  S.  Jackson  (U.S.)  whose 
testimony  he  endorses,  speaks  of  rhubarb  as  a  remedy  of  surpris- 
ing efficacy  in  piles,  when  laxatives  are  needed.  He  directs  a 
piece,  weighing  about  ten  grains,  to  be  chewed,  or  rather  slowly 
dissolved  in  the  mouth  nightly,  or  less  frequently  according  to  the 
degree  of  constipation,  estimating  that  rhubarb  taken  in  this  fashion 
is  five-fold  more  efficacious  than  the  powder.  He  also  recommends 
it  in  the  costiveness  and  haemorrhoidal  swellings  incident  to  preg- 
nancy.    (Stilld's  Therapeutics). 

Rhubarb  generally  colours  the  urine  reddish  yellow,  which,  on 
the  addition  of  ammonia  and  other  alkalies,  changes  into  a  purple 
red.  It  colours  also  the  sweat,  the  serum  of  the  blood,  and  the 
milk;  and  it  makes  the  milk  bitter  and  purgative. 

It  may  be  usefully  blended  with  some  tonic. 


SENNA. 


Senna  is  an  active  purgative,  promoting  both  secretion  and  peris- 
taltic action.  It  often  produces  nausea  and  griping.  It  may  be 
usefully  combined  with  a  bitter  tonic,  as  in  the  mistura  gentiansB 
compositae  of  former  pharmacopceias.  This  mixture  is  very  useful 
in  dyspepsia  with  constipation,  and  contains  an  ounce  of  compound 
infusion  of  gentian  to  half  an  ounce  of  compound  infusion  of  senna. 

Senna  renders  a  mother's  milk  purgative,  and  may  produce  colic 
in  the  child. 

Rohrig  and  Rutherford  find  that  in  fasting  dogs  senna  slightly 
increases  the  secretion  of  bile. 


SENEGA. 

Senega  promotes  the  secretion  of  the  bronchial  mucous  membrane, 
and  probably  that  of  the  other  mucous  membranes.  It  produces  a 
burning,  itching  sensation  in  the  mouth  and  throat. 
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It  is  used  in  chronic  bronchitis,  especially  in  the  case  of  aged 
people,  in  whom  this  disease  is  usually  complicated  with  emphy- 
sema. Some  give  it  in  croup  and  whooping-cough.  It  is  also 
reputed  to  be  diuretic,  and  is  used  when  the  deficiency  of  urine  is 
due  to  kidney  disease.  "  Infusion  of  senega  (four  to  six  drachms 
infused  in  six  to  twelve  ounces  of  water,  and  taken  during  the  day) 
produced  no  effect  on  the  urine  in  Boker's  experiments,  conducted 
on  himself  and  on  a  pregnant  woman."    (Parkes  Om  Urine). 


Anthelmintics — 

FILIX  MAS.  ARECA  NUT. 

KOUSSO.  BARK  OF  THE  POME- 
KAMELA.  GRANATE  ROOT. 

SANTONIN.  POWDERED  TIN. 

TURPENTINE.  MUCUNA,  etc. 

« 

The  intestines  are  infested  by  worms  of  various  kinds.  The 
common  kinds  are  the  flat  worms  (Tsenia  solium  and  Bothrio- 
cephalus  latus),  round  worms  (Ascaria  lumbricoides),  and  thread- 
worms (Ascaria  vermicularis). 

Worms  may  be  treated  in  three  ways.  Drugs,  as  powdered  tin 
and  mucuna,  may  be  employed  to  kill  the  worm  by  their  mechani- 
cal action ;  or  powerful  purgatives  may  be  used  simply  to  expel 
the  worm,  as  jalap,  scammony,  etc. ;  or  true  vermicides,  having 
very  little  effect  on  the  tissues  of  the  human  body,  to  poison  and 
kill  the  worm.  With  the  exception  of  powdered  tin  and  mucuna, 
all  the  medicines  comprised  in  the  foregoing  group  are  vermicides. 
It  must,  however,  be  borne  in  mind  that  all  are  not  equally  effica- 
cious against  every  kind  of  worm,  for  some  are  poisonous  to  one 
kind,  and  harmless  to  another ;  success,  in  fact,  depends  not  only 
on  giving  the  fitting  drug,  but  giving  it  in  the  right  way.  These 
medicines  should  reach  the  worms  in  as  concentrated  a  state  as 
possible ;  but  if  the  stomach  and  intestines  are  filled  with  food,  the 
poison,  being  thus  diluted,  may  fail  to  destroy  the  worms.  It  is 
proper,  therefore,  to  give  over-night  a  purgative,  and  to  direct  the 
patient  to  take  a  very  light  tea  and  no  supper,  and  on  the  following 
morning,  after  the  purgative  action,  to  give  the  anthelmintic. 

Fiux  Mas  is  employed  for  tape-worm.  Kuchenmeister  asserts 
that  it  is  more  poisonous  to  the  bothriocephalus  than  to  tlie  taenia. 
The  patient  should  eat  a  very  light  tea,  no  supper,  and  just  before 
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bed-time  swallow  a  dose  of  castor  oil,  a  purgative  to  be  preferred 
to  others  on  account  of  its  speedy  action.  On  the  following*  morn- 
ing, about  six  or  seven  o'clock,  when  the  oil  will  generally  have 
acted,  give  the  liquid  extract  of  male  fern  in  a  dose  varying  from 
ten  drops  to  a  drachm,  according  to  age.  The  patient  is  then  to 
abstain  from  food  till  the  bowels  have  been  freely  relieved,  when  in 
most  cases  the  worm  will  be  expelled.  Some  recommend  a  brisk 
purge  to  follow  the  anthelmintic ;  but  this  is  seldom  necessary,  as 
the  foregoing  simple  plan  rarely  fails  to  dislodge  the  worm.  Too 
large  a  dose  of  the  male  fern  may  cause  nausea,  sickness,  and  even 
colic,  effects  seldom  witnessed  with  a  moderate  dose.  The  liquid 
extract  of  male  fern  is  slightly  purgative,  and  for  this  reason  it  is 
not  always  necessary  to  administer  a  purgative  after  it.  The  worm 
should  be  carefully  examined  in  order  to  ascertain  if  the  head  has 
been  expelled ;  in  that  case  there  is  no  fear  of  the  re-growth  of  the 
worm.  It  has,  however,  been  ascertained,  that  if  only  the  head 
and  a  small  piece  of  the  neck  are  left,  the  worm  will  die,  so  that  if 
the  head  cannot  be  discovered,  it  must  not  be  concluded  that  ^he 
patient  is  not  permanently  freed  of  the  worm.  If  any  piece  is 
found  which  tapers  to  a  fine  point,  even  if  the  head  is  not  attached, 
it  may  reasonably  be  hoped  that  the  worm  is  destroyed.  A  good 
plan  to  obtain  for  examination  all  the  expelled  worm  is,  to  shake 
up  the  motions,  already  watery  and  loose  from  the  purgative,  with 
some  water,  and  to  filter  the  whole  through  a  piece  of  coarse 
muslin,  by  which  means  the  head,  even  if  separated  from  the  trunk, 
may  be  detected  and  examined. 

Male  fern  is  generally  considered  the  fittest  treatment  for  the 
flat  worm. 

Kousso  is  used  for  tape-worms  of  all  kinds,  and  appears  to  be 
very  successful,  although  not  much  employed  in  this  country.  In 
Abyssinia,  where  tape-worm  is  extremely  common,  kousso  has 
been  in  use  upwards  of  two  centuries.  The  dose  is  half  an  ounce 
of  the  flowers  suspended  in  water,  and  taken  after  a  short  fast,  as 
in  the  previous  case.  Kuchenmeister  asserts  that  kousso  expels 
the  worm  slowly,  and  in  pieces,  and  that  it  rarely  expels  the  head. 
It  may  cause  slight  nausea  and  even  vomiting.  Its  action  on  the 
bowels  being  very  slight,  it  is  customary  to  follow  this  by  a  mild 
purgative. 

The  bark  of  the  root  of  punica  granatum  is  the  part  used.  It  is 
employed  chiefly  in  India  for  tape-worm.  Neligan  directs  the 
maceration  of  two  ounces  of  bruised  bark,  of  fresh  root  if  possible, 
for  twenty-four  hours  in  two  pints  of  water,  to  be  then  boiled  down  to 
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half,  strained,  and  divided  into  three  doses,  one  to  be  taken  at  half- 
hour  intervals.  Vomiting'  often  occurs,  which,  however,  should  not 
prevent  the  giving  of  the  three  doses.  This  treatment  should  be 
occasionally  repeated  daily  for  four  or  five  days.  Most  practi- 
tioners find  the  dried  root  inert. 

Santonin,  the  active  principle  of  worm  seed,  is  very  efRcacious 
for  round,  and  thread  worms,  but  it  is  inoperative  against  tape- 
worms. In  the  treatment  both  of  round  and  thread  worms,  two  to 
four  grains,  according*  to  age,  are  to  be  mixed  with  a  drachm  or 
more  of  castor-oil,  and  taken  early  in  the  morning*  before  break- 
fast, repeating  the  dose  two  or  three  mornings  successively. 
Such  treatment  seldom  fails  to  bring  away  any  round  or  thread 
worms.  Santonin  has  been  used,  mixed  with  castor  oil,  as  an  in- 
jection into  the  rectum  for  thread-worms;  and  Kuchenmeister 
found  that  santonin  in  castor-oil,  mixed  with  albumen,  killed  as- 
carides  in  ten  minutes,  while  without  the  oil  the  santonin  had  no 
effect.  He,  therefore  recommends  it  to  be  given  in  two  to  five 
grain  doses  in  an  ounce  of  castor-oil.  This  quantity  is  of  course 
intended  for  adults.  Santonin  may  be  conveniently  given  in  syrup, 
lozenge,  or  ginger-bread.  In  an  obstinate  case,  some  advise  the 
administration  of  one  or  two  grains  twice  or  three  times  a  day ;  but 
repeated  so  often,  this  medicine  is  very  apt  to  occasion  sickness 
and  vomiting,  with  great  difficulty  in  holding  the  water ;  so  that 
children,  if  overdosed  with  it  are  apt  to  wet  the  bed  at  night,  are 
constrained  to  pass  water  very  frequently,  and  are  even  unable  to 
hold  it  night  or  day.  Santonin  colours  the  urine  orange,  which 
changes  to  a  brilliant  scarlet  on  the  addition  of  solution  of  am- 
monia. It  is  curious  that  this  remedy  will  sometimes  stay  the 
nocturnal  incontinence  of  children  ;  and  when  the  incontinence  is 
not  dependent  on  the  presence  of  worms,  santonin  succeeds  occa- 
sionally where  other  remedies,  including  even  belladona,  fail.  It  may 
produce  headache,  and  somtimes  affects  smell  and  taste,  and  some- 
times it  makes  objects  appear  of  a  green  or  yellow  colour.  Rose 
finds  that  santonin  always  produces  hyperaemia  of  the  retina,  and 
he  with  Dr.  Ogston  believes  the  colour  is  owing"  to  its  influence 
either  on  the  retina  or  brain,  for  it  does  not  colour  the  structures  of 
the  eye.  Drs.  Ogston  and  Brown  assert  that  santonin  produced 
cataract  in  the  eyes  of  young  kittens,  but  they  were  unable  to  in- 
duce this  condition  in  adult  cats.  These  gentlemen  recommend 
santonin  .in  certain  eye  diseases,  as  inflammatory  and  atrophic  al- 
terations in  the  retina  and  optic  nerve  producing  deficient  sight. 

Santonin  may  be  conveniently  given  in  form  of  suppository  for 
thread-worms. 
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Kamxla  is  much  used  in  India  for  tape-worm.  It  may  be  given 
in  doses  from  60  to  120  grains,  in  honey,  syrup,  or  glycerine.  It 
purges  briskly. 

Arsca  nut  is  much  used  by  veterinarians  to  expel  tape- worms  from 
dogs,  and'  may  be  employed  for  the  same  purpose  in  the  human 
subject,  and  it  sometimes  succeeds  when  other  remedies  fail.  Half 
or  a  whole  nut  is  to  be  powdered,  and  mixed  with  some  syrup,  and 
swallowed. 

TuRPXNTiNx  is  praised  by  Neligan  for  its  poisonous  effectiveness 
over  both  the  tape  and  round  worm,  but  it  is  more  deadly  to  the 
tape-worm.  It  is  also  efficacious  as  an  injection  against  thread- 
worms. Kuchenmeister  showed  that  it  destroys  tape-worm  in  an 
hour. 

Of  all  medicines  to  be  swallowed,  santonin  is,  as  we  have  said, 
most  effectual  against  thread-worms,  which  infest  only  the  rectum. 
Scammony,  too,  is  effectual  against  thread-worms.  A  variety  of 
substances  administered  by  injections  will  speedily  destroy  thread- 
worms. Thus,  a  teaspoonful  of  common  salt  in  solution,  infusion  of 
quassia,  or  a  drachm  of  sesquichloride  of  iron  in  a  pint  of  water  are 
very  efficacious ;  so  is  lime-water,  solution  of  alum,  and,  in  fact, 
any  substance  which  will  coagulate  the  albumen  of  the  worms. 

In  the  treatment  of  worms  it  must  always  be  remembered  that 
the  mucous  membrane  is  generally  in  an  unhealthy  state,  secreting 
much  tenacious  mucus,  which  forms  a  favouring  nidus  for  the  de- 
velopment of  worms;  for  worms  will  rarely  develop  in  a  healthy 
state  of  the  digestive  canal.  The  foregoing  modes  of  treatment 
are  therefore  only  temporarily  remedial,  and  after  the  expulsion  of 
the  worms,  the  morbid  condition  of  the  intestinal  mucous  mem- 
brane must  be  treated.  This  condition  of  the  intestines  generally 
occurs  in  unhealthy  anaemic  children.  Cod-liver  oil  and  iron  pre- 
parations soon  restore  the  gastro-intestinal  canal  to  a  healthy 
condition. 

Oils,  as  is  well  known,  are  reputed  to  be  vermicides. 

If  the  foregoing  remedies  fail,  other  medicines  must  be  employed 
to  remove  the  catarrhal  state  of  the  mucous  membrane,  as  common 
salt,  chloride  of  ammonium,  and  salts  of  antimony.  Cold-sponging, 
out-door  exercise,  with  a  judicious  diet,  aid  in  improving  the  gene- 
ral health. 
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1.  Barley  Soup. 

One  pound  of  shin  of  beef,  four  ounces  of  pearl  barley,  one  potato,  salt  and 
pepper  to  taste,  one  quart  and  a  half  of  water. 

Put  all  the  ingredients  into  a  pan,  and  simmer  gently  for  four  hours.  Strain 
return  the  barley,  and  heat  up  as  much  as  required. 

2.  Bread  Soup. 

One  pound  of  bread,  two  ounces  of  butter,  one  quart  of  stock. 

Boil  the  bread  with  the  butter  in  stock.  Beat  the  whole  with  a  spoon  or  fork, 
and  keep  it  boiling  till  the  bread  and  stock  are  thoroughly  mixed.  Strain,  season, 
and  serve. 

3^  Tapioca  Soup. 

Two  ounces  and  a  half  of  tapioca,  one  quart  of  stock. 

Put  the  tapioca  into  cold  stock,  and  bring  it  gradually  to  the  boiling  point. 
Simmer  gently  till  tender,  and  serve. 

4.  Sardinian  Soup. 

Two  eggs,  a  quarter  of  a  pint  of  cream,  one  ounce  of  fresh  butter,  salt  and  pep- 
per to  taste,  a  little  flour  to  thicken. 

Beat  the  eggs,  put  them  into  a  stewpan,  and  add  the  cream,  butter  and  season- 
ing, stir  in  as  much  flour  as  will  bring  it  to  the  consistency  of  dough,  make  it  into 
balls  the  size  and  shape  of  a  nut,  fry  in  butter,  and  put  them  into  a  basin  of  any 
sort  of  soup  or  broth,  to  which  they  make  a  very  nice  addition. 

5.  Restorative  Beef  Essence^  i. 

Take  one  pound  of  fresh  beef,  free  from  fat,  chop  it  up  fine,  and  pour  over  it 
eight  ounces  of  soft  water,  add  five  or  six  drops  of  hydrochloric  acid,  and  fifty  or 
sixty  grains  of  common  salt,  stir  it  well,  and  leave  it  for  three  hours  in  a  cool 
place.  Then  pass  the  fluid  through  a  hair  sieve,  pressing  the  meat  slightly,  and 
adding  gradually  towards  the  end  of  the  straining  about  two  more  ounces  of  water. 
The  liquid  thus  obtained  is  of  a  red  colour,  possessing  the  taste  of  soup.  It  should 
be  taken  cold,  a  teacupful  at  a  time.  If  preferred  warm,  it  must  not  be  put  on 
the  fire,  but  heated  in  a  covered  vessel  placed  in  hot  water. 

Should  it  be  undesirable  for  the  patient  to  take  the  acid,  this  soup  may  be  made 
by  merely  soaking  the  minced  beef  in  distilled  water. 
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6.  Another  Beef  Essence^  2. 

Take  one  pound  of  gravy  beef,  free  from  fat  and  skin,  chop  it  up  very  fine,  add 
a  little  salt,  and  put  it  into  an  earthen  jar  with  a  lid,  fasten  up  the  edges  with  a 
thick  paste,  such  as  is  used  for  roasting  venison  in,  and  place  the  jar  in  the  oven 
for  three  or  four  hours.  Strain  through  a  coarse  sieve,  and  give  the  patient  two 
or  three  tea-spoonfuls  at  a  time. 

7.  Beef  Essence^  3. 

Cut  up  in  small  pieces  one  pound  of  lean  beef  from  the  sirloin  or  rump,  and 
place  it  in  a  covered  saucepan,  with  half  a  pint  of  cold  water,  by  the  side  of  the 
fire  for  four  or  five  hours,  then  allow  it  to  simmer  gently  for  two  hours.  Skim  it 
well,  and  serve. 

8.  Beef  Tea. 

Two  pounds  of  beef  without  fat  or  bone,  half  a  breakfast-cup  of  cold  water, 
place  it  in  a  jar  in  a  saucepan  of  water.    Simmer  four  hours. 

9.  Mutton  Jelly. 

Six  shanks  of  mutton,  three  pints  of  water,  pepper  and  salt  to  taste,  half  a 
pound  of  lean  beef,  a  crust  of  bread  toasted  brown. 

Soak  the  shanks  in  water  several  hours,  and  scrub  them  well.  Put  the  shanks, 
the  beef  and  other  ingredients  into  a  saucepan  with  the  water,  and  let  them  sim> 
mer  very  gently  for  five  hours.  Strain  it,  and  when  cold  take  off  the  fat.  Warm 
up  as  much  as  is  wanted  at  a  time. 

10.  Beef  Ted  with  Oatmeal. 

Mix  two  table-spoonfuls  of  oatmeal  very  smooth  with  two  spoonfuls  of  cold 
water,  then  add  a  pint  of  strong  boiling  beef  tea.  Boil  together  for  five  or  six 
minutes,  stirring  it  well  all  the  time.    Strain  it  through  a  sieve,  and  serve. 

II.  Baked  Soup. 

One  pound  of  lean  beef,  one  ounce  of  rice,  pepper  and  salt  to  taste,  one  pint  and 
a  half  of  water. 

Cut  up  the  meat  into  slices,  add  the  rice  and  seasoning,  place  all  in  a  jar  with 
the  water,  cover  it  closely,  and  bake  for  four  hours.  Pearl  barley  may  be  sub- 
stituted for  rice  if  preferred. 

12.  Mutton  Broth. 

Two  or  three  pounds  of  neck  of  mutton,  two  pints  of  water,  pepper  and  salt, 
half  a  pound  of  potatoes,  or  some  pearl  barley. 
Put  the  mutton  into  a  stewpan,  pour  the  water  over  it,  pepper  and  salt.    When 
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it  boils,  skim  carefully;  cover  the  pan,  and  let  it  simmer  gently  for  an  hour. 
Strain  it,  let  it  get  cold,  and  then  remove  all  the  fat.  When  required  for  use,  add 
some  pearl  barley  or  potatoes  in  the  following  manner : — Boil  the  potatoes,  mash 
them  very  smoothly  so  that  no  lumps  remain.  Put  the  potatoes  into  a  pan,  and 
gradually  add  the  mutton  broth,  stirring  it  till  it  is  well  mixed  and  smooth  ;  let  it 
simmer  for  five  minutes,  and  serve  with  fried  bread. 

13.  Soup. 

Take  three  or  four  pared  potatoes,  a  thick  slice  of  bread,  half  a  teacupful  of  pearl 
barley  or  rice,  a  little  salt  and  pepper,  two  quarts  of  beef  tea  or  mutton  broth. 
Heat  the  beef  tea  or  broth  in  a  pan,  and  when  quite  boiling  add  the  rest  of  the  in- 
gredients, except  the  pepper  and  salt,  which  should  be  added  when  nearly  done  ; 
cover  the  pan,  and  let  it  boil  slowly  for  an  hour.    Serve  with  toasted  bread. 


14.  Rabbit  Soup. 

Soak  a  rabbit  in  warm  water,  and,  when  quite  clean,  cut  it  in  pieces,  and  put  it 
into  a  stewpan  with  a  teacupful  of  veal  stock  or  broth ;  simmer  slowly  till  done 
through,  then  add  a  quart  of  water  and  boil  for  an  hour.  Then  take  out  the 
rabbit,  pick  the  meat  from  the  bones,  covering  it  up  to  keep  it  white ;  put  the 
bones  back  into  the  liquor,  and  simmer  for  two  hours,  skim,  strain,  and  let  it  cool 
Pound  up  the  meat  in  a  mortar,  with  the  yolks  of  two  hard-boiled  eggs,  and  the 
crumb  of  a  French  roll,  previously  soaked  in  milk ;  rub  it  through  a  tammy,  and 
gradually  add  the  strained  liquor,  and  simmer  for  fifteen  minutes.  If  liked  thick, 
mix  some  arrowroot  with  half  a  pint  of  new  milk,  bring  it  to  the  boil,  mix  with  the 
soup,  and  serve.  If  preferred  thin,  have  ready  some  pearl  barley  and  vermicelli 
boiled  in  milk,  and  add  to  the  soup,  instead  of  the  arrowroot.  Serve  with  little 
squares  of  toast  or  fried  bread. 


15.  Calfs  Foot  Broth. 


One  calfs  foot,  three  pints  of  water,  one  small  lump  of  sugar,  the  yolk  of  one 

Stew  the  foot  in  water  very  gently ,  till  the  liquor  is  reduced  to  half;  remove  the 
scum,  set  it  in  a  basin  till  quite  cold,  then  take  off  every  particle  of  fat.  Warm  up 
about  half  a  pint,  adding  the  sugar,  taking  it  off  the  fire  for  a  minute  or  two, 
then  add  the  beaten  yolk  of  the  egg ;  keep  stirring  it  over  the  fire  till  the  mixture 
thickens,  but  do  not  let  it  boil  or  it  will  be  spoiled. 


16.  Veal  Soup. 

A  knuckle  of  veal,  two  cow-heels,  twelve  pepper-corns,  a  glass  of  sherry,  and 
three  pints  of  water. 

Stew  all  the  ingredients  in  an  earthen  jar  for  six  hours.  Do  not  open  it  till 
cold.  When  wanted  for  use  skim  off  the  fat,  and  strain  it.  Heat  as  much  as  you 
require  for  use. 
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17.  Good  stock  for  Soup. 

One  pound  of  shin  of  beef,  one  pound  of  knuckle  of  veal,  four  white  pepper- 
corns, a  lump  of  sugar,  one  quart  of  water. 
Simmer  gently  for  six  hours,  skim  well,  and  strain. 

1 8.  Nourishing  Soup. 

Stew  two  ounces  of  the  best  well-washed  pearl  sago  in  a  pint  of  water  till  it 
is  quite  tender  and  very  thick,  then  mix  it  with  half  a  pint  of  good  boiling  cream 
and  the  yolks  of  two  fresh  eggs.  Blend  the  whole  carefully  with  one  quart  of 
essence  of  beef,  made  according  to  number  3.  The  beef  essence  must  be  heated 
separately,  and  mixed  while  both  mixtures  are  hot.  A  little  of  this  may  be 
warmed  up  at  a  time. 

19.  Sago  Soup. 

An  ounce  and  a  half  of  sago,  one  pint  of  stock. 

Wash  the  sago.  Put  one  pint  of  stock  on  the  fire,  and  bring  it  to  the  boil ;  add 
the  sago,  and  sinuner  till  it  is  entirely  dissolved.    When  cold,  it  will  form  a  jelly. 

20.  Rice  Soup. 

Three  ounces  of  Patna  rice,  the  yolks  of  two  eggs,  hall  a  pint  of  cream  or  new 
milk,  one  quart  of  stock. 

Boil  the  rice  in  the  stock,  and  rub  half  of  it  thtough  a  tammy,  put  the  stock  in  a 
Btewpan,  add  the  rest  of  the  rice  whole,  and  simmer  gently  for  five  minutes.  Have , 
ready  the  cream  or  milk  boiled.  Beat  the  yolk  of  the  eggs,  and  mix  them  gradu- 
ally  with  the  cream.  Take  the  soup  off  the  fire,  add  the  cream  and  eggs,  stirring 
them  well  together  as  you  mix  them.  Heat  it  up  gradually,  but  do  not  Ut  it  hoil^ 
or  the  eggs  will  curdle,  and  the  soup  be  spoilt. 

21.  Sentolina  Soup. 

Drop  an  ounce  of  semolina  into  one  pint  of  boiling  stock,  and  stir  constantly  to 
prevent  burning.    Simmer  gently  for  half  an  hour.    Season  with  salt  to  taste. 

22.  Raw  Meat  Diet. 

Two  ounces  of  rumpsteak,  taking  away  all  fat,  cut  into  small  squares,  without 
entirely  separating  the  meat,  place  in  a  mortar  and  pound  for  five  or  ten  minutes, 
then  add  three  or  four  table-spoonfuls  of  water,  and  pound  again  for  a  short  time, 
afterwards  taking  away  all  sinew  or  fibre  of  the  meat,  leaving  only  the  creamy 
substance,  add  salt  to  taste.  Before  using,  place  the  cup  or  jar  containing  the 
pounded  meat  in  hot  water  until  just  warm. 


Or,  scrape  the  beefsteak  with  a  sharp  knife,  and  after  removing  all  the  fat  and 
tendon,  if  not  already  in  a  complete  pulp  pound  it  in  a  mortar.    This  may  be 
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taken  in  the  fonn  of  sandwich  between  thin  bread  and  butter,  or  mixed  with  water 
to  the  consistence  of  cream. 

This  diet  is  excellent  for  children  with  diarrhoea,  also  for  adults  who  suffer  from 
irritable  bowels  6t  chronic  diarrhcea. 


Or,  scrape  and  pound  the  meat  with  cold  water  to  consistency  of  thin  cream, 
and  then  allow  to  stand,  and  pour  off  the  super-natant  fluid,  leaving  the  sediment 
behind. 

Raw  meat  may  be  made  more  palatable  by  pouring  over  it  a  little  warm  gravy — 
not  too  warm. 

In  cases  of  wasting,  anaemia,  and  prostration,  it  is  said  fresh  blood  of  animals — 
as  fowls — mixed  with  wann  wine,  or  milk  punch,  warm  lemonade,  milk  of  coffee, 
and  taken  immediately,  or  before  coagulation,  is  very  useful. 

It  relieves  prostration,  as  in  flooding,  restores  warmth,  and  circulation,  acts  better 
and  more  promptly  than  transfusion  from  vein  to  vein.  The  blood  of  two  or  three 
chickens  should  be  taken  in  the  twenty-four  hours. 


Take  half  a  pound  of  lean  rump  steak,  scrape  with  a  knife  until  all  the  pulp  is 
removed  from  it,  then  add  to  it  as  much  sugar  as  will  be  needed  to  sweeten  it  to 
taste,  break  the  lumps  of  sugar  with  the  meat  in  a  basin,  with  a  small  wooden 
spoon.  Add  gradually  as  much  milk  as  will  make  it  the  thickness  of  arrowroot, 
flavour  with  brandy.  Strain  through  a  gravy  strainer  if  there  is  any  fibre  of  the 
meat  in  it,  as  the  mixture  should  be  perfectly  smooth. 

23.  Beef  Tea  and  Cream  Enema. 

Mix  four  or  five  ounces  of  strong  beef  tea,  one  ounce  of  cream,  and  half  an 
ounce  of  brandy,  or  one  ounce  of  port  wine. 

24.  Oysters. 

Take  half  a  dozen  native  oysters,  and  put  them  into  a  saucepan  (af^er  they  have 
been  well  washed  in  cold  water).  Put  in  a  lump  of  butter  the  size  of  a  walnut,  a 
little  salt  and  pepper,  put  the  saucepan  on  the  fire  for  ten  minutes,  not  more, 
taking  it  off  now  and  then  and  stirring  it.  Then  add  a  few  drops  of  lemon-juice  or 
vinegar. 

25.  Lobster. 

Take  a  small  claw  of  a  lobster  or  crab,  and  put  on  it  a  little  salt,  a  quarter  of  a 
tea-spoonful  of  salad  oil,  and  a  drop  or  two  of  vinegar. 

26.  Stewed  Eels. 

One  eel,  half  a  pint  of  strong  stock,  two  table-spoonfuls  of  cream,  half  a  glass  of 
port  wine,  thickening  of  flour,  a  little  cayenne. 

Wash  and  skin  the  eel,  cut  it  in  pieces  about  two  inches  long  ;  pepper  and  salt 
them,  lay  them  in  a  stewpan,  pour  the  stock  over,  and  add  the  wine.  Stew  gently 
for  twenty-five  minutes  or  half  an  hour,  lift  the  pieces  carefully  on  to  a  very  hot 

UU 
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dish,  and  place  it  by  the  fire,  strain  the  gravy,  stir  into  the  cream  sufficient  flour 
to  thicken  it,  mix  with  the  gravy,  boil  for  two  minutes,  and  add  a  little  cayenne. 
Pour  over  the  eels,  and  serve.  Sometimes  the  addition  of  a  little  lemon-juice  is 
agreeable. 

27-  Stewed  Oysters. 

Half  a  pint  of  oysters,  half  an  ounce  of  butter,  flour,  one-third  of  a  pint  of 
cream,  cayenne  and  salt  to  taste. 

Scald  the  oysters  in  their  own  liquor,  take  them  out,  beard  them,  and  strain  the 
liquor.  Put  the  butter  into  a  stewpan,  dredge  in  sufficient  flour  to  dry  it  up,  add 
the  oyster  liquor,  and  stir  it  over  a  sharp  fire  with  a  wooden  spoon.  When  it  boils 
add  the  cream,  oysters  and  seasoning,  and  simmer  for  one  or  two  minutes,  but  not 
longer,  or  the  oysters  will  harden,  serve  on  a  hot  dish  with  croutons  or  toasted 
sippets  of  bread.  A  quarter  of  a  pint  of  oysters,  the  other  ingredients  being  in 
proportion,  make  a  dish  large  enough  for  one  person. 

28.  Macaroni. 

Two  ounces  of  macaroni,  a  quarter  of  a  pint  of  milk,  a  quarter  of  a  pint  of  good 
beef  gravy,  the  yolk  of  one  egg,  two  table-spoonfuls  of  cream,  half  an  ounce  of 
butter.  Wash  the  macaroni,  and  boil  it  in  the  gravy  and  milk  till  quiU  tender. 
Drain  it,  put  the  macaroni  into  a  very  hot  dish,  and  place  it  by  the  fire.  Beat  the 
yolk  of  the  egg  with  the  cream  and  two  table-spoonfuls  of  the  liquor  the  macaroni 
was  boiled  in.  Make  this  sufficiently  hot  to  thicken,  hut  do  not  allow  it  to  boily 
or  it  will  be  spoiled ;  pour  it  over  the  macaroni,  and  strew  over  the  whole  a  little 
finely-grated  Parmesan  cheese ;  or  the  macaroni  may  be  served  as  an  accompani- 
ment to  minced  beef  without  the  cheese;  or  it  may  be  taken  alone,  with  some 
good  gravy  in  a  tureen  served  with  it. 

29.  Minced  Fowl  and  Egg. 

Cold  roast  fowl,  a  hard-boiled  egg,  salt,  pepper  or  cayenne  to  taste ;  three 
table-spoonfuls  of  new  milk  or  cream,  half  an  ounce  of  butter,  one  table-spoonful 
of  flour,  a  tea-spoonful  of  lemon-juice. 

Mince  the  fowl,  and  remove  all  skin  and  bones ;  put  the  bones,  skin,  and  trim- 
mings into  a  stewpan  with  one  small  onion  if  agreeable,  and  nearly  half  a  pint  of 
water;  let  this  stew  for  an  hour,  then  strain  the  liquor,  chop  the  egg  small,  mix 
with  the  fowl,  and  add  salt  and  pepper,  put  in  the  gravy  and  other  ingredients,  let 
the  whole  just  boil,  and  serve  with  sippets  of  toasted  bread. 

30.  Fowl  and  Rice. 

A  quarter  of  a  pound  of  rice,  one  pint  of  stock  or  broth,  one  ounce  and  a  half  of 
butter,  minced  fowl,  egg,  and  bread-crumbs. 

Put  the  rice  into  the  cold  stock  or  broth,  let  it  boil  very  gently  for  half  an  hour, 
then  add  the  butter,  and  simmer  it  till  quite  dry  and  soft.  When  cold  make  it 
into  balls,  hollow  out  the  inside  and  fill  them  with  mince  made  according  to  the 
foregoing  receipt,  but  a  little  stifler;  cover  with  rice,  dip  the  balls  into  egg, 
sprinkle  with  bread-crumbs,  and  fry  a  nice  brown  ;  a  little  cream  stirred  into  the 
rice  before  it  cools  improves  it  very  much. 
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31,  Chicken  and  rice. 

Cut  up  the  meat  of  boiled  chicken.  Have  ready  some  rice  well  cooked  and 
seasoned  with  salt,  put  round  a  small  flat  dish,  or  vegetable  dish,  wann  up  the 
chicken  in  a  little  good  gravy,  and  serve  in  the  middle  of  the  dish  with  the  rice 
round  it. 


32.  Panada. 

Take  the  crumb  of  a  penny  roll,  and  soak  it  in  milk  for  half  an  hour,  then 
squeeze  the  milk  from  it ;  have  ready  an  equal  quantity  of  chicken  or  veal,  scraped 
very  fine  with  a  knife ;  pound  the  bread-crumbs  and  meat  together  in  a  mortar. 
It  may  be  cooked  either  mixed  with  veal  or  chicken  broth,  or  poached  like  an  egg, 
by  taking  it  up  in  two  spoons  in  pieces  the  shape  of  an  egg,  after  seasoning  it, 
and  served  on  mashed  potato. 


33  •  Macaroni  boiled  in  Milk. 

One  ounce  of  macaroni,  three-quarters  of  a  pint  of  new  milk,  a  little  lemon-rind, 
a  little  white  sugar. 

Put  the  milk  into  a  saucepan  with  the  lemon-rind,  bring  it  to  boiling  point,  and 
drop  in  the  macaroni.  Let  it  swell  gradually  over  the  fire  till  quite  tender,  but  do 
not  allow  the  pipes  to  break. 


34.  Rice  Milk. 

Three  table-spoonfuls  of  rice,  one  quart  of  milk. 

Wash  the  rice,  put  it  into  a  saucepan  with  the  milk,  and  simmer  gently  till  the 
rice  is  tender,  stirring  it  now  and  then  to  prevent  the  milk  burning.  Sweeten  a 
little,  and  serve  with  a  cut  lemon,  black-currant  jam,  or  apples  stewed. 


35.  Rice  Cream,  i. 

To  a  pint  of  new  milk  add  a  quarter  of  a  pound  of  ground  rice,  a  lump  of  butter 
the  size  of  a  walnut,  a  little  lemon-peel,  and  a  table-spoonful  of  powdered  sugar. 
Boil  them  together  for  five  minutes,  then  add  half  an  ounce  of  isinglass  which  has 
been  dissolved,  and  let  the  mixture  cool.  When  cool,  add  half  a  pint  of  good 
cream,  whisked  to  a  froth,  mix  all  together,  and  set  it  for  a  time  in  a  very  cool 
place,  or  on  ice ;  when  used,  turn  it  out  of  the  basin  into  a  dish,  and  pour  fruit 
juice  round  it,  or  some  stewed  apple  or  pear  may  be  served  with  it. 


36.  Rice  Cream,  2. 


A  quarter  of  a  pound  of  whole  rice,  well  stewed  in  milk,  and  put  in  a  sieve  to 
drain  and  cool,  mix  with  the  rice  a  gill  of  good  cream  whisked  to  a  froth,  and  add 
a  wine-glass  of  sherry,  a  little  powdered  sugar,  and  a  tea-spoonful  of  lemon-juice. 

VU2 


660  DIETARY   FOR   INVALIDS. 


37.  Light  Pudding. 

Boil  very  smoothly  in  new  milk  one  table-spoonful  of  ground  rice,  let  it  get 
quite  coldt  then  add  two  eggs,  very  well  beaten  up,  a  lump  of  white  sugar,  and,  if 
liked,  a  dessert-spoonful  of  brandy.  Line  a  small  tart-dish  (sufficient  for  one  per. 
son)  with  paste,  put  in  the  pudding,  and  bake  quickly.  Serve  the  moment  it  is 
ready,  for  it  falls  directly. 


38.  Rice  and  Apple. 


Boil  about  two  table-spoonfuls  of  rice  in  a  pint  and  a  half  of  new  milk,  and 
simmer,  stirring  it  from  time  to  time,  till  the  rice  is  quiU  tender.     Have  ready 
some  apples,  peeled,  cored,  and  stewed  to  a  pulp,  and  sweetened  with  a  very  littl 
loaf  sugar.    Put  the  rice  round  a  plate,  and  the  apple  in  the  middle,  and  serve. 


39.  Baked  Custard  Pudding. 

Warm  half  a  pint  of  milk,  or  a  little  more;  whisk  two  eggs,  yolks  and  whites  ; 
pour  the  milk  to  them,  stirring  all  the  while.  Have  ready  a  small  tart  dish,  lined 
at  the  edges  with  paste.  Pour  the  custard  into  the  dish,  grate  a  little  nutmeg 
over  the  top,  and  bake  it  in  a  very  slow  oven  for  half  an  hour. 

40.  Boiled  Custard  Pudding. 

Prepare  the  custard  as  in  the  foregoing  receipt.  Butter  a  small  basin  that  will 
exactly  hold  it,  put  in  the  custard,  and  tie  a  floured  cloth  over  it ;  plunge  it  into 
boiling  water,  float  it  about  for  a  few  minutes,  boil  it  slowly  for  half  an  hour,  turn 
it  out  and  serve. 


41.  Baked  Brsad  Pudding. 

Half  a  pint  of  new  milk,  a  quarter  of  a  pound  of  bread-crumbs,  two  eggs,  one 
ounce  of  butter,  sugar  to  taste. 

Boil  the  milk,  and  pour  it  over  the  bread-crumbs,  and  let  them  soak  for  half  an 
hour.  Beat  the  eggs,  mix  them  with  the  bread-crumbs,  and  the  sugar  and  butter, 
and  stir  well  till  thoroughly  mixed.  Butter  a  breakfast  cup,  or  small  pudding 
mould,  fill  it  a  little  more  than  half  full  with  the  mixture,  and  bake  in  a  moder- 
ate oven  for  about  twenty  minutes. 


42.  Semolina  Pudding. 


One  ounce  of  semolina,  half  a  pint  of  milk,  one  ounce  of  butter,  two  eggs,  sugar 
to  taste. 

Heat  the  milk,  and  mix  with  it  the  semolina,  sugar,  and  butter;  stir  this  over 
the  fire  for  a  few  minutes ;  then  take  it  off,  and  mix  with  it  the  eggs,  which  should 
be  well  beaten.  Butter  a  small  tart  dish,  line  it  with  pufif  paste,  put  in  the 
pudding,  and  bake  in  a  slow  ovenl 
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43.  Rice  Pudding. 

One  oance  of  whole  rice,  three-quarters  of  a  pint  of  milk,  half  an  ounce  of 
butter,  one  egg,  sugar  to  taste. 

Let  the  rice  swell  in  the  milk  over  a  slow  fire,  stir  in  the  butter,  and  then  let  the 
mixture  cool.  Well  beat  the  egg  and  mix  with  the  rice.  Butter  a  breakfast  cup 
or  small  mould,  fill  it  three-parts  full,  and  bake.    Turn  it  out  and  serve. 


44.  Tapioca  Pudding. 


One  ounce  of  tapioca,  one  pint  of  milk,  one  ounce  of  butter,  one  egg,  sugar  to 
taste. 

Wash  the  tapioca,  and  let  it  stew  gently  in  the  milk  for  a  quarter  of  an  hour, 
stirring  it  now  and  then.  Let  it  cool.  Mix  with  it  the  butter,  sugar,  and  eggs, 
which  must  be  well  beaten ;  put  it  into  a  small  tart  dish.  Bake  in  a  moderate 
oven.  ' 


45.  Apple  and  Rice. 


Take  three  small  apples,  peel  and  hajve  them,  take  out  the  cores,  put  them  into 
a  stew-pan  with  about  half  an  ounce  of  butter,  and  strew  over  them  a  little  white 
sifted  sugar.  S  tew  them  very  gently  till  tender,  taking  care  not  to  break  them- 
Boil  the  rice  with  milk  and  a  little  sugar  till  quite  soft ;  and  when  done,  dish  it 
with  the  apples  on  the  top  of  it,  and  a  little  cream  served  with  it  separately. 


46.   Vermicelli  pudding. 


Two  ounces  of  vermicelli,  three-quarters  of  a  pint  of  milk,  quarter  of  a  pint  of 
cream,  one  ounce  and  a  half  of  butter,  two  eggs,  one  ounce  and  a  half  of  sugar. 

Boil  the  vermicelli  in  the  milk  till  it  is  tender,  then  stir  in  the  remaining  ingre- 
dients. Butter  a  small  tart  dish,  line  with  puff  paste,  put  in  the  pudding,  and 
bake. 


47.  Milk  Blancmange. 


A  quarter  of  a  pound  of  loaf  sugar,  one  quart  of  milk,  one  ounce  of  isinglass. 

Put  all  the  ingredients  into  a  lined  saucepan,  and  boil  gently  till  the  isinglass  is 
dissolved.  Keep  stirring  it  over  the  fire  for  about  ten  minutes.  Strain  it  through 
a  fine  sieve  into  a  jug,  and  when  nearly  cold  pour  it  into  an  oiled  mould.  Turn  it 
carefully  out  when  required  for  use. 


48.  Junket. 


To  a  pint  of  milk,  heated  till  it  is  lukewarm,  add  a  tea-spoonful  of  concentrated 
essence  of  rennet,  and  a  small  tea-spoonful  of  pounded  white  sugar ;  pour  it  into 
a  bowl  or  mould,  cover  with  a  napkin,  put  it  aside  to  cool,  when  it  is  ready  for  use. 

Concentrated  essence  of  rennet  can  be  bought  at  all  grocers. 
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49.  Rice  Blancmange. 

A  quarter  of  a  pound  of  ground  rice,  two  ounces  of  loaf  sugar,  one  ounce  of 
butter,  one  quart  of  milk,  flavouring  of  lemon -peel. 

Mix  the  rice  to  a  smooth  batter  with  a  little  milk,  and  put  the  remainder  into  a 
saucepan  with  the  butter,  sugar,  and  lemon-peel.  Bring  the  milk  to  boiling  point, 
stir  in  the  rice.  Let  it  boil  for  ten  minutes,  or  till  it  comes  away  from  the  sauce- 
pan. Grease  a  mould  with  salad  oil,  pour  in  the  rice,  let  it  get  perfectly  cold,  and 
turn  out. 

50.  Arrowroot  Blancmange. 

Two  table-spoonfuls  of  arrowroot,  three  quarters  of  a  pint  of  milk,  lemon  and 
sugar  to  taste. 

Mix  the  arrowroot  with  a  little  milk  to  a  smooth  batter ;  put  the  rest  of  the  milk 
on  the  fire,  and  let  it  boil,  sweeten  and  flavour  it,  stirring  all  the  time,  till  it 
thickens  sufliciently  to  come  from  the  saucepan.  Put  it  into  a  mould  till  quite 
cold. 

5I.  Fruit  Cream. 

Apples,  gooseberries,  rhubarb,  or  any  fre'^h  fruit. 

To  every  pint  of  pulp  add  one  pint  of  milk  or  cream,  sugar  to  taste.  Prepare 
the  £ruit  as  for  stewing,  put  it  into  ajar  with  two  table-spoonfuls  of  water,  and  a 
little  good  moist  sugar.  Set  this  jar  in  a  saucepan  of  boiling  water,  and  let  it  boil 
till  the  fruit  is  soft  enough  to  mash.  When  cooked  enough,  beat  it  to  a  pulp, 
work  this  pulp  through  a  colander,  and  to  every  pint  stir  in  a  pint  of  milk  or 
cream.    Of  course  the  cream  is  best,  if  obtainable.    Sweeten  and  serve. 


52.  Bread  Jelly. 


Take  the  crumb  of  a  loaf,  break  it  up,  pour  boiling  water  over  it,  and  leave  it  to 
soak  for  three  hours.  Then  strain  oif  the  water  and  add  fresh  ;  place  the  miicture 
on  the  fire,  and  let  it  boil  till  it  is  perfectly  smooth  ;  take  it  out,  and  after  pressing 
out  the  water,  flavour  with  anything  agreeable ;  put  it  into  a  mould,  and  turn  it 
out  when  required  for  use. 

53.  Milk  Porridge. 

Put  a  quart  of  milk  into  an  enamel-lined  saucepan.  When  on  the  point  of 
boiling  scatter  in  by  degrees  half  a  pound  of  coarse  oatmeal.  Stir  until  the 
mixture  thickens ;  when  thickened  let  it  continue  to  boil  about  twenty  minutes. 
The  porridge  can  be  made  thick  or  thin  according  to  taste.  It  can  be  eaten  as  it 
is,  or  with  the  addition  of  salt,  sugar,  treacle,  etc. 

54.  A  Gruel. 

Beat  up  an  egg  to  a  froth,  add  a  wine-glass  of  sherry,  flavour  with  a  lump  of 
sugar,  a  strip  of  lemon-peel,  and  a  little  grated  nutmeg.  Have  ready  some  gruel, 
very  smooth  and  hot,  stir  in  the  wine  and  egg,  and  serve  with  sippets  of  crisp 
toast.    Arrowroot  may  be  made  in  the  same  way. 
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55.  Milk^  ^SSf  ^^^  Brandy. 

Scald  some  new  milk,  but  do  not  let  it  boil.  It  ought  to  be  put  into  a  jug,  and 
the  jug  should  stand  in  boiling  water.  When  the  surface  looks  filmy  it  is  sufficiently 
done,  and  should  be  put  away  in  a  cool  place  in  the  same  vessel.  When  quite 
cold,  beat  up  a  fresh  egg  with  a  fork  in  a  tumbler,  with  a  lump  of  sugar ;  beat 
quite  to  a  froth,  add  a  dessert-spoonful  of  brandy,  and  fill  up  the  tumbler  with 
scalded  milk. 

56.  Egg  and  Wine. 

One  egg,  half  a  glass  of  cold  water,  one  glass  of  sherry,  sugar,  and  a  very  little 
grated  nutmeg. 

Beat  the  egg  to  a  froth  with  a  table-spoonful  of  cold  water.  Make  the  wine 
and  water  hot,  but  not  boiling:  pour  it  on  the  egg,  stirring  all  the  time.  Add 
sufficient  sugar  to  sweeten,  and  a  very  little  nutmeg.  Put  all  into  a  lined  saucepan 
on  a  gentle  fire,  and  stir  it  one  way  till  it  thickens,  but  do  not  let  it  boil.  Serve  in 
a  glass  with  crisp  biscuits,  or  sippets  of  toast. 


57.  Milk  Rum  and  Isinglass. 

Dissolve  in  a  little  hot  water  over  the  fire  a  pinch  of  the  best  isinglass ;  let  it 
cool,  and  mix  a  dessert-spoonful  of  rum  with  it  in  a  tumbler,  and  fill  up  the  glass 
with  new  milk. 

58.  Sherry  or  Brandy  and  Milk. 

To  one  table-spoonful  of  brandy,  or  one  wine-glassful  of  sherry,  in  a  bowl  or 
cup,  add  powdered  sugar  and  a  very  little  nutmeg  to  taste.  Warm  a  breakfast- 
cupful  of  new  milk,  and  pour  it  into  a  spouted  jug ;  pour  the  contents  from  a 
height  over  the  wine,  sugar,  etc.    The  milk  must  not  boil, 

59"  Egg  and  Sherry.  . 

Beat  up  an  egg  with  a  fork  till  it  froths,  add  a  lump  of  sugar  and  two  table- 
spoonfuls  of  water;  mix  well,  pour  in  a  wine-glassful  of  sherry,  and  serve  before  it 
gets  fiat.    Half  the  quantity  of  brandy  may  be  used  instead  of  sherry. 

6o.  Demulcent  Drink. 

Take  a  pinch  of  isinglass,  and  boil  it  in  half  a  pint  of  new  milk,  vdth  half  a 
dozen  bruised  sweet  almonds  and  three  lumps  of  sugar. 

61.  Milk  and  Isinglass, 

.Dissolve  a  little  isinglass  in  water,  mix  it  well  with  half  a  pint  of  milk,  then  boil 
the  milk,  and  serve  with  or  without  sugar  as  preferred. 
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62.  Milk  and  Cinnamon  Drink. 

Boil  in  one  pint  of  new  milk  sufficient  cinnamon  to  flavour  it  pleasantly,  auid 
sweeten  with  white  sugar.  This  may  be  taken  cold  with  a  tea-spoonful  of  brandy, 
and  is  very  good  in  cases  of  diarrhoea.  Children  may  take  it  milk-warm  without 
the  brandy. 

63.  Nutritious  Coffee. 

Dissolve  a  little  isinglass  in  water,  then  put  half  an  ounce  of  fireshly-grouDd 
coffee  into  a  saucepan  with  one  pint  of  new  milk,  which  should  be  nearly  boiliag 
before  the  coffee  is  added,  boil  both  together  for  three  minutes ;  clear  it  by  pouring 
some  of  it  into  a  cup  and  dashing  it  back  again,  add  the  isinglass,  and  leave  it  to 
settle  on  the  hob  for  a  few  minutes.  Beat  up  an  egg  in  a  breakfast-cup,  and  pour 
the  coffee  upon  it ;  if  preferred,  drink  it  without  the  egg. 

64.  Arrowroot  Drink. 

Mix  two  tea-spoonfuls  of  arrowroot  in  about  three  table-spoonfuls  of  cold  water, 
then  pour  in  half  a  pint  of  boiling  water ;  when  well  mixed,  add  by  degrees  half 
a  pint  of  cold  water,  stirring  all  the  time,  so  as  to  make  it  perfectly  smooth  ;  it 
should  be  about  the  consistence  of  cream ;  if  too  thick  a  little  more  water  may  be 
added.  Then  pour  in  two  wine-glassfuls  of  sherry  or  one  of  brandy,  add  sugar  to 
taste,  and  give  it  to  the  patient  in  a  tumbler.  A  lump  of  ice  may  be  added  if 
allowed. 

65.  Mulled  Wine. 

Boil  some  spice,  cloves,  nutmeg,  cinnamon,  or  mace,  in  a  little  water,  just  to 
flavour  the  wine ;  then  add  a  wine-glass  of  sherry,  or  any  other  wine,  and  some 
sugar,  bring  it  to  boiling  point,  and  serve  with  sippets  of  toast.  If  claret  is  used, 
it  will  require  more  sugar.  The  vessel  for  boiling  the  wine  should  be  scrupulously 
clean. 

66.  To  keep  Milk  from  turning  Sour. 

Fifteen  grains  of  bicarbonate  of  soda  to  a  quart  of  milk  hinders  its  turning  sour. 

67.  Barley  Water. 

To  a  table-spoonful  of  pearl  barley  washed  in  cold  water,  add  two  or  three 
lumps  of  sugar,  the  rind  of  one  lemon,  and  the  juice  of  half  a  lemon.  On  these 
pour  a  quart  of  boiling  water,  and  let  the  mixture  stand  for  seven  or  eight  hours. 
Strain  it.  The  barley  should  never  be  used  a  second  time.  Half  an  ounce  of 
isinglass  may  be  boiled  in  the  water. 

68.  Lemonade.  1. 

Well  rub  two  or  three  lumps  of  sugar  on  the  rind  of  a  lemon,  squeeze  out  the 
juice,  and  add  to  it  half  a  pint  or  a  pint  of  cold  or  iced  water,  or  better  still  a 
bottle  of  soda  water. 
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69.  Effervescing  Lemonade.  2. 

Sqneexe  two  large  lemons,  and  add  a  pint  of  spring  water  to  tlie  juice,  and  three 
or  four  lumps  of  white  sugar.  When  required  for  use  pour  half  of  it  into  a 
tumbler,  and  add  half  a  small  tea-spoonful  of  carbonate  of  soda ;  stir,  and  drink 
whilst  effervescing. 

70.  Lemonade.  3. 

The  juice  of  four  lemons,  the  rinds  of  two,  half  a  pint  of  sherry,  four  eggs,  six 
ounces  of  loaf  sugar,  one  pint  and  a  half  of  boiling  water. 

Pare  the  lemon  rind  thinly,  put  it  into  a  jug  with  the  sugar,  and  pour  the  boiling 
water  on  it.  Let  it  cool,  and  then  strain  it  and  add  the  wine,  lemon-juice,  and  eggs, 
previously  well  beaten  and  strained.    Mix  all  well  together  and  it  is  ready  for  use. 


71.  Lemonade.  4. 

Pare  the  rind  of  three  lemons  as  thin  as  possible,  add  one  quart  of  boiling  water, 
and  a  quarter  of  an  ounce  of  isinglass.  Let  them  stand  till  next  day  covered,  then 
squeeze  the  juice  of  eight  lemons  upon  half  a  pound  of  lump  sugar ;  when  the 
sugar  is  dissolved,  pour  the  lemon  and  water  upon  it,  mix  all  well  together,  strain 
it,  and  it  is  ready  for  use. 


72.  Arrowroot  and  Black-Currant  Drink. 

Take  two  large  spoonfuls  of  black-currant  preserve,  boil  it  in  a  quart  of  water, 
cover  it,  and  stew  gently  for  half  an  hour,  then  strain  it,  and  set  the  liquor  again 
on  the  fire ;  then  mix  a  tea-spoonful  of  arrowroot  in  cold  water,  and  pour  the 
boiling  liquor  upon  it,  stirring  meanwhile ;  then  let  it  get  quite  cold,  and  strain. 


73.  White  Wine  Whey. 

To  half  a  pint  of  boiling  milk  add  one  or  two  wine  glassfuls  of  sherry ;  strain 
through  a  fine  sieve,  sweeten  with  sifted  sugar,  and  serve. 


74.  Caudle. 

Beat  op  an  egg  to  a  froth,  add  a  wine-glassful  of  sheny,  and  half  a  pint  of  gruel, 
flavour  with  lemon-peel  and  nutmeg,  and  sweeten  to  taste. 


75.  Another  Caudle. 

Mix  well  together  one  pint  of  cold  gruel  with  a  wine-glassful  of  good  cream,  add 
a  wine-glassful  of  sheny,  and  a  table-spoonful  of  noyau,  and  sweeten  with  sugar- 
candy. 
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76.  Egg  and  Brandy. 

Beat  np  three  eggs  to  a  froth  in  four  ounces  of  cold  spring  water,  add  two  or 
three  lumps  of  sugar,  and  pour  in  four  ounces  of  brandy,  stirring  all  the  time.  A 
portion  of  this  may  be  given  at  a  time. 


77.  Sour  Milk  Diet. 

The  milk  for  this  food  must  be  good.  It  must  be  allowed  to  stand  for  forty, 
eight  hours  in  a  cool  cellar ;  the  vessel  in  which  it  is  kept  being  upright,  as  a 
gallon  measure.  The  milk  becomes  solid,  and  looks  like  poor  blancmange.  It 
carries  a  cream  on  the  top,  which  most  people  remove  as  it  makes  it  too  rich.  To 
about  a  pint  of  this  sour  milk,  or  rather  less,  add  half  a  pound  of  grated  rye-bread, 
a  good  deal  of  powdered  sugar,  and  a  glass  of  sweet  milk,  well  stirred  together. — 
Hints  to  the  Sick, 

78.  Oatmeal  Porridge. 

Oatmeal  three  or  four  ounces.  Water  one  pint.  Boil  the  water  and  add  a  little 
salt,  about  one-sixteenth  of  an  ounce.  Sprinkle  in  the  meal  very  gradually  and 
carefully,  till  of  a  sufficient  consistency.  Stir  it  well  all  the  time  with  a  porridge 
stick  (which  should  be  an  inch  broad  at  the  bottom).  Boil  gently  for  fifteen  or 
twenty  minutes,  add  a  little  more  boiling  water,  and  boil  it  five  minutes  longer, 
this  makes  it  smooth.  Pour  it  on  plates  and  serve.  The  usual  way  is  to  make  a 
hole  in  the  middle  with  a  spoon,  add  a  piece  of  butter  the  size  of  a  nutmeg,  and 
upon  it  a  spoonful  of  coarse  brown  sugar,  eat  it  from  the  circumference,  and  dip 
each  spoonful  into  the  butter  and  sugar. 


79.  Burgout. 

A  pint  of  water  gradually  added  to  eight  ounces  of  oatmeal.  The  whole  made 
quite  smooth,  and  then  boiled  a  quarter  of  an  hour.  Butter,  salt,  pepper  to  taste. 
Indian  meal  may  be  used  instead  of  oatmeal  if  preferred. 


80.  Port  Wine  Jelly. 


Put  into  a  jar  one  pint  of  port  wine,  one  ounce  of  gum  arabic,  one  ounce  of 
isinglass,  two  ounces  of  powdered  white  sugar-candy,  a  small  piece  of  cinnamon. 
Let  this  stand  closely  covered  all  night.  The  next  day  put  the  jar  into  boiling 
water  and  let  it  simmer  till  all  is  dissolved,  then  strain  it,  let  it  stand  till  cold,  and 
then  cut  it  up  into  small  pieces  for  use. 


Time,  15  or  20  minutes. — One  pint  of  port  wine,  one  ounce  of  isinglass,  one 
ounce  of  sugar,  a  quarter  of  a  pint  of  water. 

Put  the  isinglass  and  sugar  into  a  quarter  of  a  pint  of  water.  Set  it  over  the 
fire  till  the  isinglass  is  dissolved,  then  add  the  wine.  Strain  it  through  a  jelly 
bag  or  a  dean  piece  of  muslin  into  a  jar  or  mould,  and  let  it  set.  It  is  best  to 
cover  till  cold. 
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81.  Egg  J  Rum^  and  Lemon. 

Six  new-laid  eggs  (with  shells),  the  juice  of  seven  lemons ;  macerate  until  the 
shells  are  dissolved.  Then  beat  up  together  with  a  pint  of  the  oldest  Jamaica 
rum,  drain  through  muslin,  and  add  a  quarter  of  a  pound  of  sugar-candy.  The 
eggs  should  all  be  laid  the  same  day. — Give  a  tea-spoonful  at  a  time. 


82.  Linseed  Tea. 

Two  table- spoonfuls  of  linseed,  one  pint  of  water,  half  a  lemon,  sugar  to  taste,  a 
piece  of  liquorice  the  size  of  a  nut.    Boil  an  hour  and  a  half. 
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Abscess. 

H^Am  larre  and  deep-uaied  abteeu  is  jw#> 
^Ud  tkt  thermometer  may  auist  im  diag" 
nosU.    See  p.  37. 

Bbllaoonna,  547.    laternally  often  succeM- 

fuL 
Carbolic  acid,  353.     A  weak  solution  as 

injection  after  evacuation. 
Caustic     alkalibs,     191.     For     opening 

abscesses,  for  precautions,  see  ref. 

COUNTBR-IRRITATION,    X97,  X51.      By  blistCTS 

or  iodine  around  or  adjacent  to  the  disease. 
Ethsr,  381.    As  sprav  to  produce  local  anxs- 

thesia  for  opening  abscesses. 
loDiNB^  153.    Solution  or  tincL  injected  into 

cavities  of  large  abscesses  after  evacuation. 
Olsatb  op  mbrcury  and  morphia,  366,  367. 

Locally,  diminishes  induration  due  to  old 

abscesses  and  prevents  formation  of  new 

ones. 
Phosphatb  op  limb,  S19.  In  large  abscesses. 
PouLTiCBS,  83,  183.     To  check  formation  of 

pus  or  to  assist  in  maturation.     May  be 

smeared  over  with  belladonna  or  opium. 

SULPHIDBS,  14Z. 


Acidity. 

Acids,  176.    Given  shortly  before  a  meal. 

■  ■  ■ '  183,  18^  Hydrochloric  or  nitric  in 
small  roedicmal  doses  before  meals  for 
acidity  from^  whatever  cause  it  arises,  espe- 
cially for  acid  pyrosis ;  after  meals  for  alka* 
line  pyrosis. 

Alkalibs,  i^.  Only  palliative:  bicarbon- 
ates  best ;  if  the  escape  of  carbonic  acid  is 
troublesome,  Aubstttute  magnesia  if  bowels 
confined,  lime-water  if  relaxed. 

Bismuth,  348.  The  nitrtte  comUned  with 
morphia  or  opium,  and  sometimes  with  mag- 


Ipbcacuanha,  436.    In  acidity  of  pregnancy. 
Magnesia,  313.     The  oxide  better  than  the 

carbonate — only  a  temporiiing    remedy— 

acids  far  better. 
Mbrcu  ry,  374.    Half  a  gnun  of  grey  ^wder 

three  times  a  day  when  aocompanied  by 

clayey  stools. 
Nux  vomica,  183.    Two  or  three  drops  just 

before  meals  in  acidity  of  pregnancy. 


ACNE. 

Arsbnic,  174.  Liq.  arwn.  given  with  bromide 
prevents  its  causing  bromic  acne. 

Bblladonna,  547.  Locally,  of  tome  slight 
service. 

Bromide  op  potassivu,  x6a. 


Acne — continued. 

Hot  POMBNTATIONSy  83. 

Hot  SPONGING,  87.    For  acne  indurata. 
lopiDB  OP  sulphur,  X46.    An  ointment  in  a. 
indurata  and  rosacea,  also  in  bromic  acne, 

P- 174* 

Mbrcury,  365.  In  early  stages  a  lotion  of 
corrosive  sublimate,one  pan;  alcohol.enough 
to  dissolve  it ;  water,  xoo  parts.  A  teaspoon- 
ful  of  this  to  be  added  to  a  quarter  of  a  pint 
of  water  and  the  face  sponged  with  it  night 
and  morning. 

Soap,  19^.  With  hot  water  several  times  a 
day.  If  this  irritates,  rub  in  glycerine  of 
starch  after  each  washing. 

Sulphur,  136.  As  lotion  for  young  women 
with  disordered  menstruation.  In  severe 
forms  an  ointment  of  hypochlorite  or  iodide 
of  sulphur. 

— — —  139.  Sulphur  may  be  used  internally. 


Ague. 

Arsenic,   331.       The  best    remedy  exce 

(juinine.      Especially  useftil  in  long*stan 

ing  agues  of  quartan  type. 
Cascarilla,  641.    Has  been  used. 
Chamomile,  640.    Has  been  used. 
Embtics,  391.    Many  cases  may  be  cured  by 

emetics,  and  one  each  morning  will  assist  the 

action   of   quinine.       Ipecac,    and    other 

emetics  should  be  preferred  to  antimony. 
Hyposulphitb  op  soda,  189.     Fifteen   to 

twenty  grains  every  two  hours. 
Narcoti  n  b,  593 .    Staid  by  some  to  be  superior 

to  quinine. 
QuiNiA.  6x7.6x9.    By  far  the  best  remedy  we 

possess  for  intermittent  fevers. 
In  mild  forms  small  doses  several  times  a 

day. 

In  malignant  forms  large  doses  given  in  a 

non-febrile  period. 
The   drug  should    not  be   discontinued 

for  some  time  after  all  symptoms  have  dis- 
appeared. 

It  is  of  service  as  a  prophylactic  against 

ague. 
It  may  be  administered  hypodermically  or 

by  the  rectum— ether  is  the  best  solvent  for 

injection. 
Cinchonia,  quinidinta  and  cinchonidinia 

are  all  useful  in  ague,  but  less  so  than  quinia. 
Quassia,  64a    Has  been  used. 
Saucylic  acid,  638.  As  an  adjunct  to  quinia. 

Alcoholism.     {See  Dipsomania) 

Arsenic.  6.  Indicated  by  red,  clean,  smooch, 

"  irritable  "  tongue. 
^— ^—  308.    For  vomiting. 

X  X 
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Alcoholism — continued. 

Morphia,  582.     WUh  tonicn  before  meals  for 

pain,  nausea,  and  want  of  appetite. 
Phosphorus,  327.    In  chronic  alcoholism. 

Amaurosis.    {See  Eye  Diseases.) 
Amenorrhcea. 

Aconite,  476.  When  menses  suddenly 
checked. 

AcTiCA  RACKMOSA,  463.  Generally,  and  when 
menses  checked. 

Alors,  644.  At  the  periods,  toother  with  hot 
peuiluvia,  friction,  stimulatmg  liniments, 
&c.     For  general  directions  see  ref. 

Chloridb  op  ammonium,  333.  For  head- 
ache. 

Cold  sponging,  71. 

Ergot,  6x0.  Where  anzmia — after  the  use  of 
iron. 

Hot  sitz-bath,  67.  For  six  days  before 
the  period.  Mustard  m»y  be  added  at  the 
period.  Often  effectual  m  sudden  suppres- 
sion. 

Iron,  345.    To  remedy  the  anaemia. 

Mustard,  431.  A  mustard  sit2*bath  a  few 
days  before  and  during  the  time  the  missing 
discharge  is  due.  A  course  of  these  baths 
assists  the  restoration  of  the  uterine  func- 
tions. 

Savin E,  435.  When  due  to  want  of  tone  in 
uterus. 

Spinal  ics-BAG,  9^.  Applied  to  lower  dorsal 
and  lumbar  vertebrae. 

ANiEMIA. 

Acids,  185.  Added  to  purgative  salts  as  tonic 
to  mucous  memb. 

Cold  sponging,  71. 

HvpoPHospHiTKS,  333.    Of  lime  or  soda. 

Iron,  341.  Some  stomachs  writh  irritable 
mucous  memb.  re<^uire  bland  preparations. 
A  flabby  tongue  indicates  la^  doses  of 
astringent  preparations,  as  perchloride  or 
sulphate.  See  also  p.  5.^  Weak  anzmic 
gills  with  pain  and  vomiting  after  food 
require  larger  doses  of  the  tinct.  perchlor.  ; 
for  other  formulae,  see  p.  343.  It  is  some- 
times well  to  humour  the  stomach  by  chang- 
ing the  preparation.^  Some  persons  are 
quite  unable  to  take  iron  in^  an>^  form,  344. 
Iron  may  be  given  in  anaemia  with  disturb- 
auice  of  uterine  functions,  and  should  be  con- 
joined with  nourishing  food,  pure  air,  light, 
and,  if  necessary,  purgatives.  If  the  anxmia 
is  due  to  organic  disease,  iron  at  best  only 
palliative. 

Oxygen,  130. 

Phosphate  op  lime,  219.  In  anaemia  of 
growing  persons,  and  of  women  weakened 
by  rapid  child-bearing  or  excessive  men- 
struation. 

Qui  SI  A,  631.  For  badly  fed,  pale,  town- 
livers. 

Aneurism. 

Chloroform,  380.  Inhalation,  if  great  dys- 
pnoea. 

Iodide  op  potassium,  x6t.  Combined  with 
recumbent  position  and  restricted  diet. 

Angina  pectoris. 

Arsenic,  32a    Les.sens  severity  of  attacks. 
Ether,  383.    Or  spirits  of  chloroform  in  full 
doses  very  useful 


Angina  pectoris — continued. 

Morphia,  578.    Hypodermically. 
Nitrite  op  amyl,  406.    An  inhalation 

valuable. 

Phosphorus,  336.    Often  serviceable. 
NiTRO-GLYCBRiNB,  414.     One  mill,  doses  of 

one  per  cent,  solution  in  spirit. 

Anthelmintics.     {See  Warms,) 
Anus,  pain  after  operations  at. 

Ice,  89.    Applied  in  bladder. 

Aortic    disease.      (&^    Heart 
Diseases.) 

APHTHiE. 

Alum,  337.  Applied  dry  a  few  times  a  day 
to  aphtnous  ulcers  which  will  not  heal — 
generalljr,  however,  chlorate  of  potash  amd 
a  purgative  sufficient. 

Borax,  197.  With  honey  or  as  glycerine  of 
borax. 

Chlorate  op  potash,  335. 

GLVCERiyS  op  borax,  343. 

Nitric  acid,  x8a    In  sooiall  doses. 

Apoplexy. 

Croton  oil,  34X.  As  purgative  one4oDith  or 
one-third  mmim  every  hour. 


OF.     {See  Dys- 


Appetite,  loss 
pepsia.) 

Ascites. 

Copaiba,  433.    In  all  forms  of  ascites. 
Elaterium,  64Z.    Must  be  given  with  can* 
tion. 

Asthma  and  Quasi-Asthma- 

AcoNiTB,  47X,  473.  Given  at  commencement  of 
the  fever  crften  averts  the  attack.  Useful 
also  in  the  asthma  following  coryza  and 
sneering  in  children. 

Alum,  337.  Ten  grs.  powdered  and  plauoed 
on  the  tongue  said  to  arrest  a  paroxysm. 

Antimony,  393,393.  In  an  affection  of  children 
like  asthma  (see  ref.) ;  dissdve  a  grain  of 
tartar-emetic  in  half  a  pint  of  water,  and 
give  a  teaspoonful  of  this  every  quarter  of 
an  hour  for  the  first  hour,  then  hourty.  If 
vomiting  induced,  lessen  the  dose. 

Arsenic,  397.  As  cigarettes,  caution  re> 
outred  (see  re£),  also  one  drop  of  liq.  arsen. 
three  times  a  day  in  attacks  of  mming 
with  coryxa,  frontal  headache  and  itching 
of  nostrils.  These  attacks  may  be  brought 
on  by  cold,  by  meals,  by  load  irritation, 
or  in  children  are  consequent  on  broodiitis. 
These  cases  are  allied  to  dyspeptic  and 
bronchitic  asthma,  and  to  hay  fever  (see 
Tef.X 

Assapoktida,  436. 

Atropia,  548.    Hypodermically. 

Belladonna,  ^59.  Large  doses  required, 
but  very  satisfactory  (see  ref.). 

Blisters,  136.  For  oppression  of  breathing, 
especially  in  bronchitic  asthmau 

Bromide  op  potassium,  173. 

Cannabis  xnoica,  608.  Has  been  found 
usefiiL 
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QUASI-ASTHMA — 


Asthma   and 
caniimud. 

Carbonic  acid  gas,  134.    As  inhalatioa. 

Chauou  lbathbk  waistcoat,  77. 

Chloral,  396.  Often  useful  in  a  full  dose 
during  a  paroxysm. 

Chlorath  op  potash,  913.  With  nitre  to 
saturate  Uotting  paper,  or  a  pastile  may  be 
made  of  chlorate  and  nitrate  of  potash  with 
lycopodium. 

Chloroform,  371.  Often  combined  with 
opium. 

^— — ^— ^—  38a  As  inhalation  if  great 
dyspnoea.  A  few  whiffs  will  sometimes 
avert  a  paroxysm.  As  liniment  nibbed  on 
chest  for  an  hour  daily  in  bionchitic 
asthma. 

COPPBS,  6ia.  A  small  cup  of  very  strong 
coffee  often  useful  in  a  paroxysm. 

CoLCHicuM,  455.    In  gouty  subjects. 

Counter*irritation,  X19.  See  ref.  for  dis- 
cussion on. 

Grindrlia  robusta,  541.  Three  grs.  of 
extract  thrice  daily  to  prevent  attacks,  or 
m.  XX  to  m.  XXX  of  liquid  extract  every 
half-hour  or  hourly  from  onset  of  paroxysm. 

louiDB  OF  POTASSIUM,  160.  In  peptic  and 
bronchial  asthma. 

Ipscacuanha,  443,  44^.  The  wine  as  spray 
to  the  fauces  sometimes  useful  in  severe 
bronchial  asthma,  but  not  of  much  service 
in  genuine  asthma — for  Dr.  Hyde  Salter's 
observations  on  the  general  management  of 
asthma,  see  p.  445. 

LoBRUA,  604.  Ten  drops  of  the  simple 
tincture  every  ten  minutes  or  quarter  of  an 
hour  as  soon  as  signs  of  a  parox3rsm  appear, 
till  the  dyspnoea  gives  way. 

In  bronchitic  asthma  where  breathing  a 
little  tight  all  day  but  much  yrorse  at  night, 
ten  min.  three  times  a  day  with  lulditional 
doses  at  night. 

This  drug  must  be  given  cautiously  when 
there  is  heart  disease. 

Nitrate  of  potash.  331.  The  inhalation  of 
fumes  of  burnt  nitre  P^per  will  sometime 
avert  a  paroxysm.  Different  methods  of 
preparation  useful  for  different  cases  (see 
ref-X 

Nitrite  of  amyl,  407.    As  inhalation. 

Opium,  50a  In  some  cases.  In  others  mor- 
phia will  induce  a  paroxysm. 

Oxvr.BN,  130.    When  no  heart  disease. 

Silver,  nitrate  op,  360.  Sometimes  injected 
into  trachea  (see  ref.). 

Stkamonium,  573.  Twenty  grs.  of  the  dried 
leaves  or  ten  of  the  powdered  root  may  be 
smoked.  Datura  tatula  sometimes  better. 
Stramonium  preparations  often  bad.  Asth- 
matics  advised  to  grow  the  drug  themselves. 

Sulphurous  acid,  188.  Inhalation,  spray  or 
fumigation. 

Tobacco,  506.  Smoking  sometimes  gives 
relief. 

Turkish  baths,  77.    In  bronchial  asthma. 


Barrenness. 

Iodide  of  potassium,  z6o. 
sjrphilis. 


When  doe  to 


Bed-sores. 

Alcohol,  350.    As  brandy  or  eau  de  0>logiM 

to  harden  skin  of  parts  exposed  to  pressure. 
Catechu,  346.    The  tinaure  with  liq.  plurobt 

locally  to  prevent  sores. 
Charcoal,  86.     Sprinkled  over  the  black 

slough,  which  is  then  covered  with  a  poul- 

tioe. 


Bed-sores — continued. 

Glycerine,  343.  Or  glycerine  ocam  rubbed 
over  part  exposed  to  pressure  after  washing 
morning  and  evening,  is  one  of  the  best 
preventives  of  bed-sores. 

loDOFOKM,  390.    Dusted  over  sores. 

Silver,  nitrate  of.  358.  A  solution  twenty 
grs.  to  the  oz.  to  be  painted  on  threatened 
but  unbroken  skin  as  soon  as  it  becomes  red 
to  prevent  formation  of  bed-sores. 

If  nitrous  ether  solution  used,  five  grs.  to 
the  oz.  enough. 

Bile,  deficiency  of. 

Mercury,  274.  Frequent  small  doses  of  grey 
powder. 

Biliary  Colic     {See  Colic.) 


{See   Sick 


Bilious    headache. 
HecuUiche,) 

Bites. 

Ammonia,  309.  Weak  solntioiu  in  bites  of 
insects  to  neutralise  the  formic  add. 

Bladder,  diseases  of. 

Copaiba,  433.  Also  cubebs  and  bucfau  in 
chronic  iimammation  of  bladder  and  urethra. 

Iodoform,  391.  As  suppositaiy  in  painful 
diseases. 

Sulphites.  189.  Internally  prevent  putre- 
faction ot  urine. 

Bleeding.     {See  Hcemorrhage,) 
Boils. 

Belladonna,  143.  With  glycerine  locally  to 
allay  pain. 

547.  Internally  ol^en  successful. 

Camphorated  alcohol,  415.  Boils  in  the 
earliest  stages  to  be  smnred  with  this  for 
half  a  minute,  then,  when  the  skin  is  dry,  it 
is  to  be  nneared  with  camphorated  oiL  ^  A 
few  applications  said  to  diqaerse  the  coining 
boil. 

Collodion,  338.  Applied  at  papular  or  pus- 
tular stage.  Blatter  not  to  be  let  out  except 
under  Lister's  plan  (see  ref.). 

Counter-irritation,  137.  By  blisteis  or 
iodine  around  the  boil. 

Opium,  580W  An  extract  of  the  consistence  of 
treacle  locally  applied  three  or  four  times  a 
day  (see  ref.X 

Poultices,  83.  To  assist  maturation  and 
allay  pain,  may  be  smeared  over  with  bella- 
donna or  opium. 

Silver,  nitrate  of,  358.  In  boils  beginnoig 
as  a  papule  which  maturate  into  a  pustule 
and  inflame  and  extend  till  large  dead  core 
produced.  To  be  painted  on  at  commence- 
ment— collodion,  perhaps,  better  for  these. 

Sulphides,  14a.  Hasten  maturation  and 
prevent  formation  of  fiesh  boils.  No  usa  in 
the  boils  of  diabetes. 

Bones,  diseases  of. 

C^D-LivBR  OIL,  335.    In  Strumous  di 
Pmospuatb  of  umb,  SX9.    In  caries. 

X  X  a 
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Brain,  diseases  of.      (See  also 
Paralysis,) 

Bromidb  op  potassium,  169.  When  orer- 
Uxed  from  study,  or  over-application  to 
business. 

Phosphorus,  327.    In  cerebral  softening. 

Breasts,  inflammation  of. 

Bblladonna,  543.  Especially  as  liniment 
to  check  secretion  of  milk  when  inflammation 
imminent  When  inflammation  has  set  in, 
continuous  application  of  belladonna  for 
twenty-four  hours  often  arrests  it.  It  is 
also  useful  when  an^  abscess  has  formed. 
Fomentations  useful  in  addition,  but  skin 
must  be  dried  well  before  the  belladoona  is 
rubbed  in. 

D1C1TAX4S,  501.    Infusion  locally. 

Breath,  fouu 

Camphor,  415. 

Bright's  disease. 

Aconite,  474.    Should  be  given  immediately 

on  the  appearance  of  inflammation  of  the 

kidneys  in  scarlatina. 
Alkalies,  905.    Citrates  and  acetates  in  acute 

and  chronic  Bright's,  being  reputed  to  act 

as  diuretics. 
BiTARTRATE  OP  POTASH,  938.    To  prevent 

dangerous  accumulations  in  cellular  tissue 

or  important  cavities.     Also  to   draw  off 

effete  matters.    Care  must  be  used,  as  it  is 

a  brisk  purgative  and  so  is  weakening. 
Bromide  op  potassium,  167.     For  convtil- 

aons. 
Incisions,  65,  66.   For  dropsjr  better  than  hot 

baths.    Hot  fomentations  with  boracic  add 

may  be  employed  afterwards. 
Cannabis  inoica,  608.  ^  In  acute  and  chronic 

forms  as  a  diuretic,  said  to  be  specially  useful 

where  bloody  urine. 
Cantharidbs,  f  aS.  After  subsidence  of  acute 

stage,  a  one  mtn.  dose  every  three  hours  will 

stop  the  hsematuria. 
Cod-uver  oil,  335.     In  chronic  forms. 
Copaiba,  433.     Sometimes  useful  in  removing 

dropsy. 
Digitalis,  50a   Very  valuable  in  some  cases ; 

only  diuretic  as  lone  as  dropsy  exists. 
Elatbrium,  64Z.     For  the  dropsy — caution 

required. 
Iodide  op  potassium,  z6i.     Possibly  only 

when  due  to  syphilis. 
Iron,  5.  Astringent  preparations  when  tongue 

flabby  and  pale. 
Lead,  956.    Diminishes  the  albumen. 
•  Senega,  649.    As  a  diuretic. 
Tannin,  348.    In  chronic  Bright's  to  lessen 

albumen. 
Tartrates,  339.    Excellent  diuretics. 
Turkish  bath,  76. 
Warm  baths,  6s.    When  uraemic  symptoms 

or  dropsv  well  mariced  (see  ref.).    Discre- 

tion  needful. 

Bronchitis. 

Aconite,  474.    In  measles. 

Ammonia,  six.  Inhalation  in  chronic  bron- 
chitis to  lessen  over-abundant  expectoration. 

Ammoniacum,  436.  In  bronchitis  with  wheez- 
ing and  abundant  discharge  in  old  people. 

Antimony,  19.  Small  frequent  doses  of  tartar- 
emetic  where  skin  dry  and  hot. 


Bronchitis — continued. 

Antimony,  399.  To  shorten  acute  bronchitis 
(see  Inflammation).  Also  in  chronic  bron- 
chitis when  expectoration  copious  and  diffi- 
cult to  expel. 

Arsenic,  315.  Where  emphysema,  vrith 
wheezing  and  not  much  bronchitis,  espeoaJly 
where  the  wheezing  has  come  on  simultane- 
ously with  the  retrocession  of  a  rash  as  of 
eczema:  where  muck  bronchitis  and  dys- 
pnoea, belladonna  and  lobelia  better. 

Assapcktida,  436.  For  old  pec^le,  but  ano- 
moniacum  generally  better. 

Balsam  op  tolu  or  Peru,  or  copaiba,  422. 
In  chronic  bronchitis  to  lessen  secretioa. 

BenzoiNj  43X    The  comp.  tinct.  one  dradun 
to  boiling  water  as  inhalation  in  chronic 
bronchitis,  eases  cough  and  lessens 
toration. 

Carbolic  acid,  35^.    Or  creosote,  twelve  to 
twenty  drops  as  inhalation  with  boiling 
for  abundant  expectoration  or  factor. 

Carbonate  op  ammonia,  311.  When  < 
toration  profuse  and  patient's  strength'  di- 
minishing, often  given  with  chloride  of  azn- 
monium,  which  acts  similarly ;  also  useful  in 
severe  Inonchitis  or  broncho-pneumonia  of 
children,  especially  when  prostrate  and  livid. 

Carbonic  acid  gas,  134.  As  inhalation  in 
chronic  bronchitis. 

Chamois  leather  waistcoat,  77.  Worn 
over  flannel  in  bronchial  asthma  and  em- 
physematous bronchitis. 

Chloride  op  ammonium,  333^  In  dironic 
bronchitis  when  secretion  tmck  and  abun- 
dant    May  be  applied  by  atomizer. 

CoD-uvER  OIL,  336.  To  control  expectoration 
in  chronic  bronchitis. 

CoLCHicuM,  455.    In  gouty  subjects. 

Counter-irritants,  136  For  shortness  of 
breat^  in  bronchitic  asthma  and  brondkitis 
with  emphysema. 

Croton  oil,  339.  ^  With  or  without  liq. 
potassae  as  counter-irritant  to  chest— caution 
needful 

Essential  oils^  433.  Balsam  of  P«n,  tolu 
and^  copaiba  ^  m  chronic  bronchitis  with 
copious  secretion  of  pus. 

Iodine,  149.  The  liniment  to  the  diest  to 
lessen  cough  and  expectoration  in  duonic 
bronchial  catarrh.  As  inhalation  for  chiU- 
ren  with  hoarse,  hollow  cough  after  measles, 
&c.  ^  Inhalation  sometimes  employed  in 
chronic  bronchitis. 

Ipecacuanha,  435.  To  produce  vomitine  in 
children  vrith  much  mucus  in  broncAial 
tubes. 

■  '  44a     As   wine,  when  expec- 

toration is  profuse  and  difficult  to  expeL 

The  wine  used  as  spray  to  the  pharynx  in- 
valuable in  manv  cases  of  broncnial  a«»hmn 
and  winter  cougn  (see  ref.X 

Iron,  346.  To  check  profuse  bronchial  secre- 
tion. 

Jalap,  647.  With  bitartrate  of  jgotash  to  free 
purgation  for  cases  where  the  right  heart  is 
engorged  from  emphysema,  bronchitis,  &c. 

Lead,  356.  To  cheoc  profuse  bronchial  secre- 
tioa 

LoBEi  lA,  605.    For  paroxysmal  dyspnoea. 

Mustard,  430.  As  large  poultice  with  linseed 
or  oatmeal  in  acute  bronchitis,  or  a  tabke- 
spoonful  added  to  a  bath,  very  useful  in 
severe  bronchitis  both  of  children  and 
adults. 

Opiates,  581.  Where  freouent  and  riolent 
cough  without  any  signs  ot  obstructed  oxida- 
tion. 

,  581.    To  check  excessive  secretion. 

Phosphate  op  lime,  319. 
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Bronchitis — continued. 

PouLTicBSp  83.  To  encircle  the  whole  chest 
in  children. 

§|uiNiA,  6aa    To  reduce  temperature. 
KKBCA,  649.     Especially  lor  the   chronic 
bronchitis  of  the  aged. 

SiLVBR,  NITRATE  OP.  a&x  Sometiuies  in- 
jected into  trachea  (see  ref.X 

Spinal  icb>bag,  91.    For  excessive  secretion. 

Squill,  645.    As  an  expectorant. 

Sulphur,  138.  Five  to  ten  gri.  in  severe 
chronic  bronchitis  with  abundant  discharge, 
especially  where  constitutional  debility. 

Sulphurous  acid,  188.  Inhalation,  spray  or 
fumigation  in  chronic  bronchitis. 

Tar,  355.  Two  srs.  in  piU  every  three  or 
four  hours  in  oironic  paroxysmal  winter 
cough.  Not  quite  equal  to  the  ipecacuanha 
spray. 

Turkish  bath,  77. 

TuRPBNTiNB,  420.    Snudl  doses  as  a  diuretic 

Zinc,  oxidb  of,  987.  For  profuse  bronchial 
secretion. 

-^—  suLPHATB  oTt  986.  As  emetic ;  others 
generally  preferred. 

Bronchocele.    {See  Goitre.) 
Bruises. 

Capsicum,  439.  A  strong  tincture  applied 
with  gum  said  to  act  like  a  charm  on  dis> 
coloured  bruises. 

Sulphurous  acid,  188.  A  solution  constantly 
applied. 

Bubo. 

Iodinr,  X51.  Arolied  to  )>roduce  veucation 
round  a  bubo  relieves  the  inflammation. 

Nitric  acid,  178.  To  indolent  and  broken 
bubo. 

Pbroxidb  op  hvdrogbn,  131.  Applied  as  in 
chancre,  q.  v. 

Sulphides,  149.  Less  useful  in  maturating 
than  in  the  case  of  ordinauy  boils  or  ab- 
scesses. 

Burns. 

Collodion,  398.  Painted  over  slight  burns 
subdues  inriammation. 

Limb,  914.    As  lime-water  and  oil. 

Soda,  191.  A  saturated  solution  of  the  car- 
bonate locally  for  bums  and  scalds. 

Warm  bath,  67.    Immerse  for  some  days. 

Calculi. 

Alkalies,  905.  To  dissolve  uric  acid  calculi 
(renal  or  vesical). 

Citrate  of  potash,  905.  In  lar^  doses  for 
patients  with  bloody  urine  containing  quan- 
tities of  uric  acid  crystals. 

CorKTKR-iRRiTANT^,  196.  Relieve  pain  from 
pajisage  of  renal  and  biliaiv  calcuh. 

Nitric  acid.  x86,  187.  Very  dilute  as  in- 
jeaion  for  phosphatic  calculi. 

Cancer.     (See  a/so  Stomach  and 
Uterus,) 

Arsenic,  995.  Arsenious  acid,  pure  or  with 
starch  as  a  caustic— enough  should  be  used 
to  set  up  the  active  inflammation  (&ee  ref.). 

Carbolic  acid,  35a  Pure,  as  ancuhetic 
before  applying  caustics. 

Carbonic  acid,  134.  Injected  up  vagina  in 
cancer  of  uterus  to  relieve  pain. 


Cpmc^k— continued. 

Chloral,  397.  In  ten  gr.  doses  three  times 
a  day,  has  relieved  most  severe  pain  of 
cancer. 

Chloroform,  369.  As  vapour  to  raw,  paiofttl 
surface. 

(>>NiuM,  506.    As  poultice  to  ease  pain. 

— — —  519.     Internally  to  relieve  pain. 

Glvcbrinb  of  carbolic  acid,  343.  As  ap- 
plication to  foetid  cancers  on  surface  or  in 
uterus. 

Glycerine  of  tannin,  3^8.  With  glycerine 
of  carbolic  add  checks  discharge  and  stench 
of  uterine  cancer. 

Iodoform,  390.  Applied  locally  relieves  the 
pain  of  cancerous  sores. 

Morphia,  576.  Dissolved  in  glycerine  and 
spread  on  lint,  very^  useful  where  there  is 
much  pain.  Opium  is  also  used  in  cancer  of 
the  stomach. 

Opium,  576.    To  cancerous  sores. 

Poultices,  85.    Of  starch  api^ied  cold. 

Warm  en  em  at  a,  ^9.  To  relieve  pain  and 
straining  in  btestuial  cancer. 

Cancrum  labialis  and  oris. 

Arsenic.  997.    In  cancrum  oris. 
Nitric  acid,  178.    To  surface. 

Cankery  taste. 

Mercury,  458.    If  podophyllin  fail. 
PoDOPHYLLiN,  458.    When  unconnected  with 

alcoholism. 
Purgatives,  458.    Mercury  and  podoi^ylUn 

W generally  best. 
ATER,  9<.    Half  a  tumbler  of  pure  cold  water 
daily  hau  an  hour  before  breakfast 

Carbuncle. 

Bbli^adonna,  t4^  With  glycerine  as  local 
application  to  alTay  pain. 

Carbolic  acid,  359.  Lint  soaked  in  glycerine 
or  oil  and  caubolic  add  to  be  thrast  into 
discharging  sinuses,  the  whole  to  be  covered 
over  with  more  lint  similarly  prepared. 

Iodine,  197,  151.  Applied  so  as  to  produce 
vesication  round  the  carbuncle,  reduces  in- 
flammation. 

Opium,  580.  An  extract  of  the  consistence  of 
treacle  applied  three  or  four  times  a  day  (see 
ref.). 

Poultices,  82.  llie  inflamed  surface  having 
been  previously  smeared  with  belladonna  ana 
glycerine. 

Strapping,  398.  With  plaster  concentrically 
from  border  inwards,  will  sometimes  arrest 
extension. 

Sulphides,  149. 

Cardiac    dropsy.      {See   Heart 
Diseases  and  Dropsies,) 

Caries. 

Phosphate  of  limb,  319. 

Catarrh.     {See  also  Bronchitis,) 

Aconite,  470.     In  catarrh  of  children  and 

in  measles. 
AcTiBA  RACEMOSA,  469.    Has  been  given,  it 

is  said,  with  much  success,  when^  headache, 

stiffness  of  muscles,  and  dull  aching  pain  in 

bone^i 
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Catarrh — tontinued. 

Antimony,  ao^  As  tartar-«metic  in  acute 
caUrrh  of  children,  which  is  often  accom- 
panied by  vomituig  and  dtarrhoea. 

CiiLoRATB  or  POTASH,  v^K.  Should  be  taken 
early  and  frequently,  eignt  or  ten  lozenges  in 
the  twenty-four  hours. 

Chloridb  op  ammonium,  993.  In  chronic 
catarrhs  of  bronchial  and  urinary  mucous 
membrane  when  secretion  thick  and  abun- 
dant. 

Hot  sponging,  67.    For  headache. 

Ipbcacuanha^  434.  In  catarrh  of  stomach  or 
lungs,  especiaify  when  secretion  from  lungs 
abimdant  and  tenacious. 

Lamp  bath,  8a 

Opijm,  ^81.  Or  morphia  may  be  given  when 
there  is  violent  and  frequent  cough  but  no 
signs  of  obstructed  oxidation. 

Turkish  bath,  77.     In  chronic  catarrh. 

Wabm  foot-bath,  67.    Before  going  to  bed. 

Catch  in  thb  breath. 

Cold  sponging,  69,  7a  For  infants  waking 
with  a  catch  in  the  breath  at  night. 

Cephalalgia.     {See  Headache,) 
Chancre.     {^See  Syphilis,) 

Caustic  alkalibs,  191.    To  hard  edges. 
Iodoform,  39a    Dusted  over  soft  chancres. 
Nitric  acid,  178.    To  soft  chancres. 
Pbroxidb  of  hydrogbn,  131.     Wash  three 

times  a  day  and  apply  lint  soaked  in  it — said 

to  destroy  q)ecific  character. 

Change  of  life. 

AcTiBA,  464.    For  headache. 

Ammonia,  aoo.  As  Raspail's  sedative  lotion 
to  be  applied  to  the  painful  part  of  the  head 
in  the  headaches  of  this  period. 

Bromidb  of  potassium,  Z7a  For  despon- 
dency with  sleeplessness  and  irritability, 
often  also  with  heats,  flushings  and  penpira- 
tions. 

Camphor,  416.  For  drowsiness  and  headache. 
Eau  de  Cologne  saturated  with  camphor  to 
be  rubbed  into  the  head. 

Change  of  air  and  scbnb,  z7x.  Where 
other  treatment  only  partially  successful 

Iron,  171.     For  fluttenngs  of  the  heart. 

■  346.    Large  doses  of  sesguichloride  three 

times  a  day  in  fluttering  of^  heart  with  ful- 
ness of  head,  heat  and  weight  on  the  vertex, 
frequent  flushings  and  hot  and  cold  perspira- 
tions. If  symptoms  limited  to  head  and  face, 
nux  vomica,  opium  and  belladonna  more 
successful 

Nitritb  of  amvl,  4Z0,  ^ix.  In  small  doses 
when  the  heats  predominate. 

Valbriakatb  of  zinc,  887.  For  hysterical 
symptoms. 

Warm  bath,  67.    Once  a  vreek. 

Chaps.     (^See  Nipples^  Sore, 

Collodion,  337,  338.  Sometimes  used,  but  for 
chapped  hands  and  lips  glycerine  of  btarch, 
arnica  cerate  or  eau  de  Cologne  and  glycerine 
better;  for  chapped  nipples  sulphurous  acid 
and  glycerine. 

Glvcerinb,  343.  Or,  better  still,  glycerine  of 
starch. 

Sulphurous  acid,  x88.  As  solution  or  fumiga- 
tion. 


Chest,  pains  in,  non-inflam- 
MATORY.  {See  Myalgia  and 
Pleurodynia.) 

Bblladonna,   z<|a      When  tenderness  is  in 

tkitt^  pleurodvnia. 
Iodinr,  x5a    As  ointment  in  miMcaf/ar  pains, 

myalgia. 

Chilblains. 

Balsam  of  Peru,  431.  In  ointment  for  broken 
chilblains. 

Cajbput  oil,  43X.    Locally. 

Capsicum,  433.  The  tincture  painted  over 
unbroken  chilblains,  but  this  ts  inferior  to 
iodine.  For  De  Kheims's  preparation  see 
ref. 

Iodinr,  150.    Ointment  is  best. 

Sulphurous  acid,  x88.  As  solution  or  fumiga- 
tion. 

Chloasma.    {See  Pityriasis  Versi- 
color,) 

Chlorosis. 

Hvpophosphitbs,  233.    Of  lime  or  soda. 
Iron  salts,  5,  S4X.    When  flabby  tongue. 

Choking. 

Bromide  of  potassium,  164.  In  «hil«lreo 
who  choke  with  liquids  from  their  birth  (see 
ref.). 

Cholera  and  choleraic  diar- 
rhoea. 

Arsenic,  309.  Has  been  recommended  for  the 
vomiting  m  cholera  and  in  collapse  in  the 
later  stages. 
Camphor,  4x6.  Four  to  six  drops  of  the  stxone 
spirit  of  camphor  every  ten  minutes  at  the 
commencement  till  the  symptoms  abate  and 
hourly  afterwards. 

An  admirable  remedy  for  summer  diarrhfOBB 
and  cholera. 
CopPBR,  384.    The  salts  have  been  given. 
Lead,   353.     The   acetate  has  been  recom- 
mended in  early  stages. 
Mercury,  375.    A  sixth  of  a  jErain  of  grey 
I>owder  hourly  is  of  great  service  in  infantile 
cholera    with    incessant    sickness,    profuse 
almost  continuous  diarrhoea,  ofiensive  and 
ncirly  colourless  stools.    A  starch  injection 
with  a  minute  quantity  of  laudanum^  assists 
the  grey  powder,  and  should  be  given  in 
urgent  cases. 
Morphia,  570.    One-eighth  to  one-fourth  of  a 
grain  hypoaermically  of  the  greatest  value 
even  in  tne  stage  of  collapse. 
Spinal  icb-bag,  91,  93.    For  cramps. 

Chordee. 

Aconite,  476.    In  drop  doses  hooriy.    Said 

to  remove  chordee. 
Camphor,  4x7. 
Cantharidbs,  439.    A  drop  of  the  tincture 

three  times  a  day. 

Chorea. 

AcT^A  racbmosa.  463.  Sometimes  succeeds 
when  rheumatic  History, — inferior  to  arsenics 

Antimony,  391.  As  tartar^metic  in  inocasing 
doses ;  other  remedies  better. 
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Chorea — continued, 

AsssNtc,  39a    When  uncomplicated  very  fuc- 

cessfuL 
Calabar   bean,  5x9.    Three    to  six  grs.  of 

the  powder  three  or  four  times  a  day  for 

chilaren,  or  ten  to  twenty  grs.  for  adults. 
Chloral,  395.^    Sometimes  useful,  especially 

where  the  violent  movements  render  sleep 

impracticable. 
Chloroform,  379.^   Inhalations, — commence 

with  them  three  times  a  day,  often  of  great 

service  in  severe  cases. 
Coo-liver  oil,  337. 
Cold  sponging,  7a   Not  if  rheumatism,  fever, 

or  pain  in  jomts.    Often  well  to  use  water 

teptd  first. 
CoNiUM,  5ZX.    Apparently  only  palliative. 
Iron,  345.    Chorea  often  relieved  or  cured  by 

chaJlybeate  waters,  generally  arsenic  is  better 

unless  anaemia  coexists. 
Morphia,   578.      Hypodermically  when   the 

movements  prevent  sleep. 
Musk,  358.     Has  been  given. 
SiLVBR,'  363.     Both  the  oxide  and  nitrate  occa* 

sionally  useful 
Spinal  icb-bag,  91. 

Sulphate  op  zinc,  387.    In  large  and  in- 
creasing doses.    0ee  ref.) 
Valerian,  435.     The^  preparations  are  said 

sometimes   to   restrain   tne    movements  of 

chorea. 
Veratrum  viridb,  451.    Has  been  employed. 

Clavus. 

Chloride  op  ammonium,  333. 

Cold,  feverish. 

Turkish  bath,  77.  At  commencement  will 
cut  short,  also  useful  later  on. 

Cold  in  head.     {See  CoryzaJ) 
Coldness. 

Cold  water,  76.  Cold  feet  .should  be  im- 
mersed  in  cold  water  niehtly  for  a  few 
minutes,  rubbing  them  all  the  time,  they 
should  then  be  dried  and  warm  woollen 
socks  put  on. 

Spinal  ice-bag,  93.     For  cold  feet. 

Strychnia,  601.  For  coldness  of  hands  and 
feet. 

Colds,  tendency  to  catch. 

Cold  sponge -bath,  77.  Supplemented  by 
wet-sheet  packs,  or  Turkish  bath. 

Colic. 

Alum,  339.  Ijvge  doses  (ten  grs.)  every  hour 
given  by  many  in  lead  colic. 

Ammonia,  aio.  In  spasm  of  intestinal  canal 
and  in  colic  of  children  or  infants  from  bad 
feeding. 

Belladonna,  <^  In  colic  of  intestines, 
especially  of  children. 

Bromide  op  potassium,  164.  In  a  peculiar 
form  in  young  children.    (See  ref.) 

Chloral,  397.    Sometimes  relieves. 

Cmu>roform,  3^  Inhalation  in  renal  and 
biliary  colic,  inferior  only  to  morphia  in- 
jection, superior  to  opium,  warm  baths, 
&c.,  two  or  three  admmistrations  may  be 
required. 

—————  spirit  oFj  371.  In  an  colics, 
often  combined  with  opium. 


ConC'^onttnued. 

Counter-irritatIon,  X36.  For  renal  and 
biliary  calculi. 

Essential  oils,  433.  Especially  of  cloves 
and  cinnamon. 

Fomentations,  87.    In  all  forms. 

Lime-water,  215,  316.^  For  _young  children 
who  eject  much  of  their  milk  in  lumpy  masses, 
some  of  these  lumps  pa.ssin^  through  the  in- 
testines causing  colic  and  wind. 

Opium,  583.  ^  mon>hia  in  frequentljr  re- 
peated small  doses  (or  colic  of  inteMines. 
vVherej  as  is  usual,  there  is  constipation  a 
purgative  should  be  given. 
'  590.  Small  doses  with  spirit  of  chloro- 
form every  five  or  ten  minutes  till  the  pain 
gives  way  in  renal  or  biliary  colic,  or  morphia 
hypodermically. 

Tobacco,  50^  As  clyster  or  by  the  stomach 
in  colic  of  mtestines. 

Turpentine.  430.  Has  been  given  with  ad- 
vantage in  biliary  colic 

Warm  bath,  66.  To  ease  the  paun  in  biliary, 
renal  or  other  colic. 

Coma. 

Bitartratb  op  POTA.SH,  338.  As  a  purga- 
tive when  blood  poisoned.    . 

Blisters,  133,  X34.  In  a  comatose  condition 
large  blisters  or  mustard  poultices  should  be 
applied  in  auick  succession  to  different  parts 
ot  the  body — chest,  abdomen,  thighs,^  and 
calves — often  very  valuable  in  the  critical 
condition  near  the  end  of  an  acute  illness. 

Colo  douche,  74.  For  stupor  of  drunkenness 
or  of  opium  poisoning.  May  have  to  be 
repeated  if  relapses  occur.  It  should  be 
kept  up  for  a  long  time  if  pulse  and  breath- 
ing improve  or  even  become  no  worse. 

Croton  oil,  341.  As  purgative— one-quarter 
or  one-third  min.  every  hour. 

Condylomata. 

Arsenic,  395.  Arsenious  acid  as  a  caustic. 
(See  ref.) 

Mercury,  363.    The  nitrate  locally. 
■    ■"■'  367.    Oleate  fao  per  cent.). 

■  ■  ■■ '     -  ■  ■'  369.    Calomel  dusted  over. 

NfTRic  ACiD^  178.  As  a  dilute  wash  con- 
stantly applied. 

Zinc,  385.  Chloride,  iodide  and  nitrate 
locally. 

Confinement. 

AcTiCA  RACEMOSE,  461.  Strengthens  con- 
tractions of  uterus  witnout  prolonging  them 
as  ergot  does,  and  so  endangers  less  life  of 
child  and  soft  structures  of  mother.  Some- 
times given  for  after-pains,  but  ergot  prefer- 
able here. 

Beneficial  in  mental  disturbance  before  or 
after  confinement. 
Useful  when  lochia  are  suppressed. 

Castor  oil,  341.    As jmiigative  afterwards. 

Chloral,  ^95.  In  fifteen  gr.  doses  every 
quarter  of  an  hour  till  sleep  induced— ap- 
plicable towards  termination  of  first  stage. 

Chloroform,  378. 

Emetics,  447.  Or  mechanical  iiritation  of 
pharynx  in  flooding. 

Ergot,  (kk^.  In  tedious  labour  where  uterus 
is  becoming  exhausted,  but  where  there  is  no 
obstruction  to  the  passage  of  the  chiU.  (See 
ref) 

Extremely  lueful  in  ^t-^artum  hjemor- 
rfaage. 
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Confinement— ^<7«tf«tt«/. 

Hamamklis,  349.  For  Irng'Oontinued  oozing 
of  blood  afterwards. 

Ipecacuanha,  447.  In  flooding— also  recom- 
mended after  delivery  to  promote  natural 
functions. 

Iron,  347.  Injection  of  fotv  ozs.  of  liq.  ferr. 
perchlor.  with  twelve  oxs.  water  in  grave  cases 
of  flooding  afl«r  delivery — care  to  be  taken 
not  to  introduce  air. 

Morphia,  579.  Hypodermically^  in  tedious 
labour  produced  by  rigid  os  uterL  ^ 

Opium,  5^1.  A  drachm  of  the  tinct.  with 
brandy  m  profuse  flooding. 

QuiNiA,  63 X.  To  strengthen  uterine  contrac- 
tions— used  by  some  American  writers  in 
preference  to  ergoL 

Conjunctivitis.     (  See  Eyes,  Dis- 
eases of,) 

Belladonna,  549.    Locally  and  internally. 

Blisters,  127.    Behind  the  ear. 

Castor  oil,  343.  A  drop  in  the  eye  often 
allays  ,pain  and  intolerance  of  light  caused 
by  an  irritanL 

Mercury  and  morphia,  olbatb  op,  367. 
Outside  the  eyelid  in  palpebral  conjunc- 
tivitis. 

Opium,  58a  The  wine  of  the  1864  Pharmaco- 
poeia dropped  into  the  eye  relieves  pain  and 
improves  condition  of  the  membrane. 

Silver,  NITRATE  OF,  360.  Solutions  of  various 
strength  dropped  into  the  eye. 

Zinc,  386.  A  wreak  solution  of  sulphate  as 
dxx>p8. 

Constipation. 

Alobs,  643,  6|43.  In  chronic  cases.  Often  com- 
bined with  iron. 

Belladonna,  55a  One-sixth  to  one-fourth 
of  the  extract  once  a  day,  especially  when 
dyspepsia.  Sometimes  a  suppository  of  one 
or  two  grs.  efficacious  in  severe  cases. 

Bismuth,  34a  With  alum  and  gentian  in 
pill  night  and  morning  in  chronic  constipa- 
tion. 

Carlsbad  water,  337, 375.  In  habitual  con- 
stipation—best to  use  a  system  as  at  Carls- 
bad.   (See  ref.) 

Castor  oil,  340.  A  speedy,  certain,  and 
mild  inirgative.  Not  good  for  habitual  con- 
stipation. 

CoD'LiVBR  oil,  337.  In  the  obstinate  con- 
stipation of  chilcfren. 

Coffee,  6zx.  Is  slightly  purgative  to  some 
persons. 

COLOCVNTH,  643.  A  few  drops  of  the  Prussian 
tincture  several  times  a  day  in  obstinate  con- 
stipation. 

Cboton  OIL,  34X.  A  \txy  powerful  purgative, 
sometimes  employed  in  obstinate  constipa- 
tion where  other  purgatives  fail. 

Diet,  336.  Porridge, [brown  bread  and  exer- 
cise when  busy,  worried  men  become  irritably 
and  suffer  from  headache,  unless  the  bowels 
act  every  day.  If  these  remedies  fail,  try 
fruit  before  or  after  breakfast,  or  natural 
purgative  waters. 

Enemata,  97. 99.  To  unload  the  bowels,  but 
the  habitual  use  of  warm  enemata  will  in- 
crease the  torpor  of  the  bowels. 

Ipecacuanha,  438.  A  grain  every  morqing 
fasting  for  constipation  from  great  torpor  of 
intestines.  It  is  said  to  assist  the  action  of 
the  other  purgatives. 

Jalap,  646.  i^d  scammony  in  obstinate  con- 
stipation. 


Constipation — continued. 

Limb,  2x7.  As  saccharated  solution — this 
must  not  be  taken  on  an  empty  stomach. 

Magnesia,  bicarbonate  of,  9x3.  Lt.^ 
fluid  magnesia.  A  useful  and  mild  aperient. 
Often  combined  with  rhubarb. 

Mercury,  374.  Calomel,  or  giey  powder,  as 
a  imigattve,  especially  if  stoou  li^ht.  Nitric 
acid  and  mix  vomica  assist  its  efficacy. 
(See  p.  3.) 

Natural  waters,  935.  PuUna,  Friedrich* 
shall,  or  Hunyadi— from  a  wineglassful  to 
ludf  a  tumbler  or  more,  with  an  equal  quan- 
tity of  hot  water  before  breakfast. 

Pullna  or  Friedrichshall  mixed  with  milk 
a  good  purgative  for  children. 

Nux  vomica,  596b  The  extr.  with  rhubarb 
or  colocynth  shortly  before  dinner,  aids  <lis<e»- 
tion  and  the  unloaiding  of  the  bowels.  One 
or  two  drops  of  the  tinct.  two  or  three  times 
a  day  will  do  instead. 

Oranges,  336.  One  or  two  before  breakiast 
for  moderate  habitual  constipation,  or  a  glass 
of  cold  water  before  and  an  orange  soon  after 
breakfast 

Podophyllum,  457,  458.  One  or  twodrops  two 
or  three  times  a  day  of  the  solution  of  one 
grain  of  the  resin  in  one  drachm  of  alcohol 
tor  children  with  hard,  clayey,  perhaps  mot- 
tled stools  occurring  after  an  attack  of  diar- 
rhoea (often  observed  in  infants  who  are 
spoon-fedX  Generally  the  best  purge  when 
stools  are  dark.  Nitnc  acid  and  nux  vomica 
should  be  given  simultaneously. 

For  remarks  on  indications  of  the  tongue, 
seep.  3. 

Rhubarb,  6^8.  A  useful  purptive  for  chil- 
dren, especiall  V  when  mixed  with  two  or  three 
times  its  weignt  of  carbonate  of  soda. 

Senna,  648.  Well  combined  with  a  bitter 
tonic,  as  gentian. 

Soap,  199.  Added  to  anal  injections  to  sus- 
pend castor  oil  or  turpentine,  <x  a  piece  the 
size  of  the  thumb  wetted  wiUi  castor  oil  or 
water  maybe  thrust  up  the  rectum  to  pro- 
duce a  motion,  especially  in  iniantsand  oiil- 
dren. 

Sulphates,  339.  In  purgative  natural  waters 
— small  doses  <^en  repeated.  Sulphate  of 
potash  has  in  some  cases  proved  poisonous. 

Sulphur,  138.  Ten  grs.  with  coni.  sennae,  or 
as  the  German  comp.  liquorice  powder  in 
milk— the  latter  good  for  oiildren. 

Tobacco,  50^.  A  smoke  after  brrakfast  some- 
times beneficial  in  habitual  constipation. 

Convalescence. 

Alcohol,  360.    Before  or  at  meals. 
Calumda,  639.    When  the  stomach  is  weak. 
Fats,  334,  335.     Especially  cod-liver  otL 
Limb,  3x7.    As  lime-water  or  carbonate  of 

lime,  in  convalescence  from  serious  diseases. 
Opium,  584.    As  laudanum  injected  into  the 

rectum  for  the  wakefulness  of  convalescents. 
Sea-baths,  55., 


Convulsions. 

BiTARTRATB    of    potash,   398. 

to  poisoned  blood. 


When   due 


Bromide  of  potassium,  x67.    In  all  forms. 

^ _^  "lildren— f 

mouth  or  rectum. 


Chloral,  395,  396.    In  chik 


-five  grs.  by 


Chloroform,  379.    Inhalations  of  great 
vice  in  children,  also  in  puerperal  cootuI- 
sions. 

Ice,  89.    To  head. 

Morphia,  579.     Hypodermically  sometimes 
arrests  puerperal  convulsions. 
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Convulsions — continued. 


Spinal  icb-bac,  9t.    In  infantile  convulsions. 
Vbratsum  viBios,  451.    Has  been  employed. 

CORYZA  AND   HAY  FEVER. 

Aconite,  47a    In  severe  colds  with  much 
chillnesB,  aching  of  limbs,  a  hot  dry  skin 
and  quick  pulse. 
—       307.    In  true  hay  fever 

Ammonia,  309.    Inhalation  in  early  stage. 

Arsbnic,  95^7,  998.  In  chronic  coryau  Also 
in  periodical  attacks  of  persistent  sneeting, 
with  coryxa,  ftonul  headache,  and  often  an 
itching  of  the  nostrils  ;  sore  throat,  wheez> 
ing,  and  profuse  expectoration  may  supo*- 
vene.  Often  this  affection,  allied  to  peptic 
asduna,  mav  be  brought  on  by  food  or  hy 
irritation  01  dust  or  pollen.  Aconite  lini- 
ment may  be  applied  to  the  itching  part  of 
the  nose. 

Arsenic  of  little  use  in  true  hay  fever,  then 
aconite  internally  best.    (See  ret.) 

Camphor,  41^.  Inhaled  or  taken  by^  the 
mouth  at  the  very  beginning  sometimes 
arrests  it. 

Chloratb  or  potash,  235.  Eight  or  ten 
lottnges  a  day  will  stop  many  a  cold  at  its 
commencement. 

loDiDB  OP  potassium,  X57.  Ten  grains  at 
bedtime  at  onset  to  cut  short  acute  cold  in 
head ;  also  useful  in  chronic  colds. 

loDiNB,  153.  Inhalation  in  daily  attacks  of 
cold  accompanied  by  itching  of  nose  or 
inner  canthus. 

Ipbcacuanha,  445.    In  hay  asthma. 

Opium,  591.  At  night  at  the  very  beginning 
will  often  cut  short  an  attack  of  coryxa.  A 
glass  of  hot  grog  assists  its  action. 

Sulphurous  acid,  i88.  Inhalation,  spray, 
(H*  fumigation  in  coryza. 

Turkish  bath,  76.    in  coryza. 

Vbratbum  viBtoB,  307.  If  arsenic  unsuc- 
cessful. 

Cough. 

Alcohoi.,  368.  As  brandy  or  wine.  Porter 
and  beer  often  anravate  coughs. 

Alum,  338,  339.  ^n  grs.  to  one  drachm  of 
water  as  spray  in  chronic  cough ;  also  inter- 
nally in  spasmodic  coughs. 

Belladonna,  56a  Often  useful— no  rules 
can  be  given. 

Cabbonic  acid  CAS,  134.  As  inhalation  in 
irritable  cough. 

Chloroporm,  371.  With  morphia  and  treacle 
when  cough  paroxysmal  and  violent  with 
very  slight  expectoration :  when  it  arises 
from  nKm)id  condition  of  throat  this  mixture 
may  be  painted  on. 

CoD-LivBR  OIL,  337.     In  chronic  coughs. 

CoNiUM,  51 1.  Supposed  useful  in  whooping 
and  other  coughs. 

Crbosotb,  354,  355.    In  winter  congh. 

Croton  chloral,  403.  In  night  cough  of 
phthisis. 

Gblsbmium,  53&  When  excessive  excitability 
of  respiratory  centre— ether,  chloroform,  and 
opium  also  useful 

Glvcbrinb  op  tannin,  3^6.  As  application 
to  the  throat  when  chronically  inflamed  and 
so  productive  of  cough,  which  is  often  the 
case  in  children. 

Iodine.  159.  Inhalation  for  children  with 
hoarse,  nollow  coup;h  accomcianied  by 
hoarseness  and  wheexmg  at  the  chest. 

Ipecacuanha,  44o->4^3.  In  obstinate  winter 
cough  with  wheeling  the  wine  applied  as 
spray  to  the  fauces  is  very  efficaciousb 


Cough — continued. 

Opium,  581.  When  cough  due  to  inflamed  or 
even  ulcerated  throat.  Morphia  lozenges  or 
morphia  with  glycerine  in  these  cases,  which 
are  common  in  chronic  phthisis,  very  useful. 
Sometimes  also  opium  and  morphia  admin- 
istered so  that  the  medicine  clin^  for  some 
time  in  contact  with  structures  just  outside 
the  larynx  effectual  in  coughs  entirely  de- 
pendent on  lun^  disease. 

1'ar,  35$.  In  wmter  cough,  especially  when 
paroxysmal. 

Turkish  bath,  76.    In  winter  cough. 

Cracked  nipple.     {See  Nipples, 
Sore,) 

Crick  in  the  neck. 

Croton  oil,  341.    Medicinally. 

Croup. 

Aconite,  ^71.  Valuable  in  catarrhal  croup 
(spasmodic  laryngitis). 

Alum,  338.  One  drachm  in  honey  or  syrup 
vwxy  ten  or  fifteen  minutes  till  vomiting  in- 
duced. In  severe  cases  vomiting  should  be 
caused  three  or  four  times  a  day,  treatment 
to  be  begun  early. 

COPPBB.  sulphate  of,  383.  In  small  and 
frequent  doses  as  a  vomit. 

Lobelia,  605.    Has  been  employed. 

Seneca,  649.    Given  by  some. 

Sulphurous  acid,  188, 189.  Spray  hourly  or 
oftener  in  acute  attack. 

Tannin,  ^47.  A  spray  containing  5  per  cent, 
of  tannin  several  times  a  day  lot  nfteen  or 
twenty  minutes. 

Zinc,  sulphate  op,  a86.  As  emetic,  but 
others  generally  preferred. 

Cystitis. 

Alkalies,  905.  Citrates  and  bicarbooates 
used  to  make  urine  alkaline,  when  urinary 
organs  irritated  or  inflamed.  When  urine 
already  alkaline  alkalies  must  be  intermit- 
ted. 

Buchu,  493.  Also  copaiba  and  cubebs  in 
chronic  inflammation  of  bladder  and  urethra. 

Cantharidbs,  498.  A  drop  of  the  tincture 
(five  sometimes  required)  three  times  a  day. 

Carbolic  acid,  357.  And  sulpho-carbobtes 
may  possibly  be  used  in  preserving  the  urine 
sweet  in  cystitis. 

Hot  bnbmata.  90.    To  relieve  pain.^ 

Iodoform  ,  391 .  A  suppository  for  painful  dis- 
eases of  rectum  and  bladder. 

Opium,  584*  An  injection  of  laudanum  with 
starch  will  subdue  pain  and  frequent  mictu- 
rition. 

TuRPENTi  Kn,  49a  Has  been  useful  in  chronic 
cystitis. 

Dandriff.      {See   Pityriasis    of 
Scalp.) 

Borax,  193.  Head  to  be  sponged  Mveral 
times  a  day  with  a  saturated  solution,  or  the 
glycerine  of  borax  may  be  used. 

Deafness.     {See  Ears,  Diseases 
of.-) 

Glycerine,  349.  For  dryness  of  meatus — 
also  to  form  a  film  to  cover  ruptured  tym- 
panum. 

Glycerine  op  tannin,  346.  As  application 
for  throat  deafness. 
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Debility. 

Alcohol,  5.  In  aged  patients  with  dry  tongue 
great  care  must  be  exercised  and  aloonol 
given  in  small  quantities,  the  effect  on  the 
dryness  of  the  tongue  being  carefully 
watched. 

364.    A  wine  with  much  ether  in 


debility  of  old  a^e,  especially  where  sleep* 
lessness,  indigestion  and  stomach  cramps. 
368.    Stout  or  rum  and  milk. 


pecially  in  town-living  women. 
Arsenic,  315.    B'or  swelled   feet  of  old  or 

weakly  persons  and  for  fareathlessness  from 

weakly  acting  heart. 
Calumda,  639. 
Chi  RETT  A,  040. 
CoD-LivBR  OIL,  334.    In  chronic  degenerative 

diseases  of  old  age. 
■        335.    In  chronic  diseases  of 

children. 
Gentian,  639. 
HvpoPHOSPHiTES,  923.    Of  lime  or  soda  in 

nervous  or  general  debility. 
Iron,  243,  &c.    In  anaemic  subiects. 
Morphia,  589.    Hypodermically  when  due  to 

onanism  or  hysteria. 
Phosphate  of  lime,  319.    When  from  pro- 
longed town  life  or  overwork,  a  grain  each 

of  ph<Mphate  of  lime,  phosphate  of  iron  and 

carbonate  of  lime  for  a  dose. 

8UASSIA,  639. 
uiNiA,  631.      For   pale,    badly   fed  town- 
dwellers. 

Sea-bathing,  55.  In  chronic  illnesses  with 
debility. 

Soporifics,  5.  In  aged  patients  if  tongue  b 
dry  great  caution  must  be  exercised. 

Turkish  baths,  77.  When  caused  by  the 
tropics — caution  necessary.  When  town- 
dwellers  become  stout  and  flabby. 


Delirium. 

Antimony,  293.  In  delirium  of  t3rphus  and 
other  fevers.    (See  fevers.) 

Belladonna,  560.  Indeliriumof  typhus  and 
other  fevers. 

Bromide  of  potassium,  169.  In  delirium 
resembling  delirium  tremens,  also  in  acute 
mania. 

Camphor,  4x7.     In  large  doses.^ 

Chloral,  395.     In  ^nolent  delirium  of  fevers. 

Cold  douche,  75.  In  maniacal  delirium — 
place  patient  in  warm  bath  during  the  ap- 
plication. 

Opium,  548.  Best  given  in  traumatic  delirium 
as  a  rectal  injection. 

587.     Combined  with  tartar-emetic  in 

fevers,  or,  better  still,  morphia  may  be  given 
hypodermically.  Laudanum  in  low  mutter- 
ing delirium. 


Delirium  tremens. 

Antimony,  294.^  Tartar  emetic  with  opium 
to  control  mania  and  sleeplessness. 

Bromide  of  potassium,  i6o.  Especially  in 
earlier  stages,  and  in  dispelling  delusions  re- 
maining after  partial  subdual  of  attack. 

Capsicum,  433.  To  induce  sleep  in  early 
stages. 

Chloral,  394.  Especially  when  admmistered 
at  the  onset  of  the  symptoms. 

Chloroform,  379.  Inhalation  has  been  ad- 
vised to  procure  sleep. 

Digitalis,  502.  Half  an  ounce  of  the  tinc- 
ture, repeated  if  necessary  in  four  hours  and 
again  in  six,  and  afterwards  when  needful 
in  two-drachm  doses.    (See  ref.) 


Delirium  tremens — continued, 

Hyoscyamus,  570.  prHyoscyamiatprobaUy 
useful  where  delirium  Izke  that  of  acute  in- 
termittent delirium. 

IcB,  89.    To  head. 

Opium,  548.    Given  as  rectal  injection. 

— -^  ^88.  Hypodermically  or  with  porter 
or  spirits.    Test  urine  first. 

If  patient  strong,  delirium  boiateroos  and 
pulse  full,  tartar-emetic  or  aconite  should  be 
added. 

Depression  and  despondency. 

Bromide  of  potassium,  Z7a  Especially-  in 
townspeople. 

Phosphorus,  327.  In  depression  from  over- 
work. 

Diabetes. 

Alkalies,  199.    Have  been  suggested. 

Bromide  of  potassium,  173. 

Glycerine,  343.     To  be  used  in  place  of 

sugar. 
Opium,  59a    Very  useful 
Oxygen,  Z3a 
Salicylate  of  soda.  6:^8.    Has  cured  where 

all  other  drugs  have  failed. 
Tepid  drinks,  94. 
Valerian,  435.    Large  and  increaang  d( 

in  diabetes  insipidus. 

Diarrhoea. 

Alkalies,  199.    fiicarbonates  of  potash,  soda 

or  magnesia  when  due  to  excess  of  acid  in 

intestines. 
Alum,  239.     Sometimes  useful  in  acute  and 

chronic  diarrhoea,  and  in  that  of  tsrphoid 

and  dysentery. 
Ammonia,  21a    In  after  stages  when  mucous 

membrane  continues   to   pour  out   watery 

secretion  which  perpetuates  the  diarrhoea. 
Arsenic.  308.     One  drop  of  liq.  arsen.  before 

meals  lor  dyspeptics  when  diarrhcea  exdted 

by  food. 
Also    useful    in  other  chronic  ^  forms  of 

diarrhoea,  even  when  due  to  organic  dise^Mi. 
■  322.    For  copious  disclurge  of  mem- 

branous shreds  from  bowels  and  uterus  with 

emaciation,  neuralgia,  dysmenorrhcea,  &c 
Attention  to  feeding,  277.    Small  quan> 

titles  of  food  frequently. 
Bismuth,  249.    Half  a  drachm  to  a  dradim 

of  the  nitrate  in  chronic  diarrhoea  as  in  that 

of  phthisis  sometimes  valuable  when  all  else 

has  failed — should  be  given  in  milk. 
A  grain  hourly  with  milk  with  sometimes 

one-sixth  gr.  grey  powder  in  various  forms 

of  diarrhoea  of  young  children.  ^ 
Camphor,    416.      In    summer  dianhcea,    in 

acute  diarnioea  of  infants  fmay  be  given  in 

milk)^  in   diarrhoea  causea  by   effluvia    01 

exciting  drains,  or  exposure  to  cold.^ 
Capsicum,  433,  434.    In  summer  diarrhoeas 

and   in  th<^  persisting  after  expulsion   of 

irritanL 
Castor  oil,  342.     In  early  stages  to  carry 

away  irritant 
Children's  diarrhoea  sometimes  yields  to 

eight  or  ten  drops  suspended  in  mucilage. 
Chamomile^    640.      An  infusion   useftil    in 

summer  dianhoea  of  adults,  or  of  children 

from  teething. 
Chloride  of  ammonium,  222     In  catanhal 

conditions  of  intestines. 
Chloride   of  calcium,  2x6.      In   chrome 

diarrhoea  with  weak  digestioxL 
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DiARRHCEA — continued. 

Chloroform,  yjx.  As  sp.  dilorofonni 
combined  with  striogents  and  opium  after 
removal  of  excitant. 

Coo  LIVER  OIL,  337.  In  chronic  diarrhoea  of 
chUdren  with  peue  stinking  motions,  wrinkled 
skin  and  perhaps  vomiting. 

Cold  or  tbpid  packing,  58.  In  summer 
diarrhoea  of  children. 

Copper  .sulpmatb,  984.  By  mouth  or  as  an 
injection  in  severe  chronic  or  acute  diarrhoea 
with  or  without  organic  disease. 

Flannel  binder,  977.  Round  the  belly  in 
in&ntile  diarrhoea. 

Injections,  99,  100.  Of  starch  water  at  xoo 
degrees  F.  with  laudanum  and  acetate  of 
le«l  or  sulphate  of  copper.  Invaluable  in 
urgent  cases  such  as  the  choleraic  diarrhoea 
of  children. 

Ipecacuanha,  439.  Hourly  drop  doses  of 
the  wine,  especially  if  vomiting  be  present, 
in  dysenteric  diarrh<sa  of  chil<u«n. 

Iron,  249.^  Astringent  preparations,  especially 
the  pemitrate. 

Lead,  959.  A  few  grs.  of  the  acetate  with  a 
small  dose  of  morphia,  a  sure  and  speedy 
remedy  tor  summer  diarrhoea;  the  ace; ate 
with  opium  in  purging  due  to  dysentery, 
typhoid,  or  tuberciilar  disease  of  intestines. 
It  increase*  the  efficacy  of  a  stafch  injec- 
tioa 
It  may  be  used  as  a  suppository. 

Lime,  carbonate  op,  917.  In  the  later 
stages  when  the  irritant  got  rid  of.  As 
chalk  mixture  in  diarrhoea  from  more  serious 
causes  as  typhoid  or  phthisis. 

LiMB-WATBM,  134,  9x5,  ^i^.  In  chronic  vomit- 
ing  with  diarrhoea  in  young  children. 

Mercurv,  3.  Generally  best  when  stools  are 
light-coloured.  Nitric  acid  and  nux  vomica 
assists  its  action. 

For  indications  afforded  by  condition  of 
tongue,  see  p.  3. 

—  974-977.    A  third  of  a  ^rain  of 

grey  powder  every  hour  or  two  in  diarrhoea 
of  children  with  tnd  digestion,  flatulent  di»- 
tension  and  clayey  stinking  motions. 

Where  chiidi«n  or  adults  suflferfrom  acute 
or  chronic  diarrhoea,  with  slimY»  peihaps 
bloody  stools  and  pain  and  straining,  give 
frequent  teaspoonful  doses  of  a  solution  of 
one  grain  of  bichloride  in  ten  ox.  of  water. 

Grey  powder,  a  sixth  of  a  grain  hourly, 
then  every  two  or  three  hours  in  infantine 
diarrhoea  with  watery  and  offensive,  muddy 
or  green  stools  to  the  numberof  tenor  twelve 
a  dav — vomiting  is  an  additional  indication 
for  this  treatment. 

In  all  cases  of  infantile  diarrhoea  little 
food  should  be  given,  but  frequently. 

When  children  pass  laree  acid,  offensive 
curdy  stools,  mercury  of  little  use — here 
milk  should  be  entirety  withheld. 

The  chronic  diarrhoea  of  adults  with 
watery  pale  stools  often  yields  to  the 
hundredtn  of  a  grain  of  corrosive  sublimate 
every  two  or  three  hours,  this  may  be  em- 
ployed in  diarrhoea  of  typhoid  or  phthiiis. 
(See  also  p.  458*  4$9^) 

Nine  acid,  3.  With  nux  vomica  to  assist 
action  of  mercury  or  podophytlin. 

■  ■  184.    For  straming  diarrhoea  of  chil- 

dren when  motions  green,  curdled  and  mixed 
with  mucus ;  also  in  chro«iic  diseases  of  chil- 
dren with  sour<smelling,  pale,  and  pasty  mo- 
tions, especially  if  acid  combiiMd  with  pepsin. 

Opium,  589-4.  Or  morphia  in  acute  forms 
after  expulsion  of  offending  matter,  also  in 
chronic  diarrhoea  of  tuberculosis,  dysentery, 
and  other  organic  diseases.  In  typhoid 
fever,  where  there  is  wakefuloas,  delirium 


DiARRHCEA — continued. 

and   diarrhoea,  it  wrill    often    subdue   the 
symptoms. 
In  d)rspepsia  with  diarrhoea,  common  in 

•  children,  where  there  is  sinking  at  the 
stomach,  relieved  for  a  short  time  by  food, 
and  the  occurrence  of  an  evacuation  of 
partially  digested  food  immediately^  after 
the  meaL  Two  to  five  drops  tr.  opii  a  few 
minutes  before  each  meal  very  efncacious, 
but  arsenic  even  more  so. 

An  injection  with  starch  in  acute  and 
chronic  diarrhoeas,  including  those  severe 
forms  which  sometimes  carry  off  young 
children  in  a  few  hour*.  Also  in  typhoid 
tubercular  ulceration  of  intestines  and 
dysentery. 

Phosphate  of  limb,  9x9.  In  chronic  diar- 
rhoea, tubercular  or  otherwise. 

'  991.     In  chronic  diar- 

rhoea especially  that  of  yoimg  children,  may 
be  given  with  carbonate  of  Ume  and  lactate 
of  iron. 

Podophyllum,  458,  459.  In  chronic  diarrhoea 
with  high-coloured  motions  and  cutting 
pains ^  uso  in  morning  diarrhoea;  also  in 
chronic  diarrhoea  with  watery,  pale,  frothy 
motions,  with  severe  cutting  pains.  (See 
also  p.  3.) 

Rhitbarb,  647.  In  early  stages  to  get  rid  of 
irritant  and  afterwards  to  check  the  diarrhoea. 

Rum  EX  CRESPUs,  459.     In  morning  diarrhoea. 

Salicylic  acid,  6^8.  As  injection  in  dysen- 
teric diarrhoea  of  children. 

Silver,  nitrate  of,  96x.  In  acute  and 
chronic  diarrhoea. 

Spinal  ice  bag,  9X.  For  cramps.  Also 
when  due  to  excessive  action  of  mucous 
membrane. 

Sulphuric  acid,  184.  In  summer  and  cho- 
leraic diarrhoea.  Small  doses  in  chronic 
diarrhoea,  also  in  hectic 

Tannin,  347.  348.  As  catechu,  kino,  red 
gum,  rhatany  and  hsmatoxylum  in  acute 
and  chronic  diarrhoea,  internally  or  as 
injections. 

Vrratrum  album,  495.  ^  Has  been  used  with 
advantage  in  the  vomiting  and  purging  of 
summer  diarrhoea. 

Zinc,  oxide  or,  986.  Two  to  four  gr.  doses 
every  three  hours  in  diarrhoea  of  children. 


Diphtheria.      {See  Throat,  Dis- 
eases of,) 

Chix>rinatso  soda,  X48.  Strong  solution  to 
throat. 

Chlorine  solution,  148,  For  sloughing  of 
throat. 

Hydrochloric  acid,  18a    Locally. 

Ice,  89.  To  be  sucked  especially  at  com- 
mencement and  continued  constantly  till 
disease  declines. 

Iodine,  159.    As  inhalation. 

Iron.  945.  Large  doses  of  perchloride — solu- 
tion better  than  tincture — every  hour  or 
oftener.  Solution  also  to  be  gently  painted 
on  throat  or  applied  with  atomiier. 

Silver  nitrate,  96a    Of  doubtful  benefit 

Strychnia,  ^95.  Hypodennically  for  para- 
lysis after  diphtheria. 

Tannin,  347.  As  spray  (5  per  cent,  solution). 


Dipsomania. 

Arsenic,  «>8.    For  distressing  vomiting— one 

drop  of  uq.  arten.  before  bieakfast. 
Capsicum,  433.    Large  dotes  before  meals 
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Dipsomania — continued. 

and  whenever  depsession  and  craving  for 
alcohol  occun.  With  bromide  or  arsenic 
and  bitteri  to  assist  in  overcoming  habit. 

Dropsies. 

Nahtre  andcautet  of,  see^p*  40, 41. 
MotU  of  actum  0/  remedus,  pp.  43,  44. 

Acupuncture,  Z03,  104.  Or,  better  still,  inci- 
sions from  three  quarters  to  an  inch  long— one 
oyer  each  external  malleolus  generally  suffi- 
cient Keep  a  hot  moist  sponge  containing 
carbolic  acid  to  incisions,  and  put  feet  and 
ankles  into  hot  bath  for  an  hour  night  and 
mornmg.  More  useful^  in  Bright 's  disease 
and  in  aortic  than  in  tricuspid  mischief. 

Arsenic,  3x5.    For  swelled  teet  from  debility. 

BiTARTRATB  OP  POTASH,  aaS.  Especially  in 
general  dropsies  ;  useful  in  Bri^ht's  disease 

33  prevent  watery  accumulations  and  to 
raw  off  effete  matters. 

CoLOCVKTH,  642.    Has  been  used. 

Copaiba,  423.  In  some  cases  of  ascites  and 
Bright's  disease. 

Digitalis,  498, 499.  The  fresh  infusion  is  best 
in  heart  disease.    487. 

Elatbrium,  64X.  In  kidney  and^  heart 
disease:  must  be  employed  cautiously. 
(See  lef.) 

loDiDB  or  POTASSUM,  x6o.  In  some  cases  of 
Bright's  disease. 

Jalap,  646.  In  comlunation  with  other  sub- 
stances. 

Juniper,  434.  Esteemed  by^some  in  scar- 
latinal dropsy. 

Squill,  645.    Recommended  in  all  forms. 

Dysentery. 

Alum,  339.    For  the  diarrhoea. 
Arsenic,  33X,  333.    (See  Diarrhoea.) 
Cascarilla,  641.    Has  been  employed. 
Hamamelis,  349.    When  discharges  contain 

much  blood. 
Injections,  zoz.    A  pint  of  water  withten  to 

twenty  grains  of  sulphate  of  copper  in  the 

diarrhoea  of  chronic  dysentery. 
Large  emollient  enemata  useful  in  early 

stages  of  dysentery. 
Ipecacuanha,    A58,    43^     Larse  doses  re- 

3 aired.  The  dysenteric  diarraoea  of  chil- 
ren  will  ofter  yield  to  hourly  drop  doses 

of  ipecacuanha  wine,  especially  if  vomiting 

present 
Lead,    353.    The    acetate  with  opium   for 

purging. 
Mercury,    275.    A   hundredth  of  a   grain 

hourly  or  every  two  houn  of  the  bichloride 

in  acute  or  chronic  dysentery,  if  stools  are 

slimy  and  bloody. 
Opium,  583.    For  the  purging. 

Dysmenorrhcea. 

Actea,  436. 

Arsen  ic,  333.    When  accompanied  by  copious 

dbcharge  of  menbranous  shreds  from  bowels 

and  uterus. 

C:^\iT,  432. 

CannNJIS  indica,  608.    Very  useful. 
Croton  c**toRAL,  398.     In  dysmenorrhoeal 
neuralgia.         ^ 

Dyspepsia.        \ 

Alchol-  360.  In  Nip®'  of  appetite  and 
digestive  power  fro*.  ^^V^^  a  gh«s  of 
wine  or  a  little  branny  *****  water  before 
food;    useful   also   id  >n<*^gestion  during 


Dyspepsia — continued, 

convalescence  from  acute  diseases  or  in 
town-dwellers.  ^  During  acute  disease  al« 
chol  should  be  given  with  food,  little  and  ofteau 

Alkalies,  x8x.  Shortly  before  a  meal  in- 
crease gastric  juice,  usualiy  better  than 
acids  in  atonic  dyspepsia.    (See  also  n.  x8i.) 

■  197,   X98.      Bicarbonate  of   sodst 

best 

Aloes,  643.  In  combination,  for  habitual 
constipation  with  dyspepsia. 

The  compound  decoction  a  good  afler^ 
dinner  laxative.  One  grain  of  the  watery- 
extract  with  nuz  vomica,  gentian  or  cin- 
chona, a  good  dinner  pill. 

Arsenic,  5.  Indicated  by  a  too  dean,  too 
smooth  red  tongne  with  prominent  papillae. 

^  ^08.  One  drop  of  liq.  arsen.  before 
food  in  irritative  dyspepsia  and  dyspepsia  in 
which  diarrhoea  is  excited  by  food. 

Belladonna,  550.  One-sixth  toone-fourth 
of  the  extract  once  a  day  when  there  is 
constipation. 

Bismuth,  248,  2^9.  Mixed  with  vegetable 
charcoal  in  flatulent  dyspepsia. 

Calumba.  639.  Eadly  tolerated  when  sto- 
mach weak. 

Cascarilla,  641. 

Charcoal,  132.  133.  Where  there  is  flatu- 
lence.   (See  ref.) 

Chiretta,  64a    Shortly  before  food. 

Cod  liver  oil,  336.  In  the  *'  craving  "  at 
the  epigastrium  of  the  aged  if  intestinal 
canal  not  in  an  irritable  condition. 

CoLCHicuM,  455.    In  gouty  subjects. 

Cold  water,  95.  Half  a  tumbler  half  an 
hour  before  breakfast. 

Creosote,  351.  Often  relieves  stomach  pains 
occurring  auter  food. 

Drinking  little  and  only  some  timk 
AFTER  MEALS,  94.  In  *' Indigestion  of 
fluids  "  (see  ref.) 

Gentian,  639.    Often  mixed  with  senna. 

Hydrochloric  acid,  x8x,^  182.  Dilute,  after 
a  meal  increases  gastric  juice.^ 

Ipecacuanha,  435-438.  In  irritative  dys- 
pepsia^  acute  and  chronic  When  associated 
with  constipation,  depression,  and  food  ly- 
ing on  the  stomach  ''like  a  heavy  weight" 

Mercury.  ^.  As  grey  powder  ii  constipa- 
tion with  light-coloured  stools.  Nitric  add 
and  nux  vomica  may  be  given  simulta- 
neously. 

For  remarks  on  indications  of  the  tongue, 
see  p.  3. 

377.    A   grain    of    grey   powder 

three  or  tour  tines  a  day  m  dyspepsia 
occurring  during  chronic  disease  or  in  con- 
valescence. 

277.    If  constipation,  half  a  grain 


of  calomel  with  three  grains  extract  hyosc 
in  pill  for  three  nights  is  better. 

Mineral  acids.  xSs.  For  eructations  of 
offensive  gas  with  or  without  oxaluria. 

Morphia,  578.  Hypodermically,  when  dys- 
pepsia of  an  irriuble  kind  in  an  irritable 
subject. 

Nux  VOMICA,  596.  Where  flatulence,  weight 
on  head  or  heartburn. 

Opium  ,  583.  When  sinking  at  stomach  relieved 
temporarily  only  by  food  which  produces 
an  evacuation  almost  immediately  of  par- 
tially digested  matters,  common  in  children, 
two  to  Ave  drops  of  tr.  opii  a  few  minutes 
before  meals  very  useful,— arsenic  even 
more  so. 

^-~—  590.  In  nervous  people,  with  weight 
on  head,  flushings,  perspirations,  and 
depression.  A  drop  of  laudanum  with  two 
of  tr.  nuds  vom.  three  or  four  times  a  day. 
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Dyspepsia — continued, 

OxvGBNy  \yx    In  phthisis,  not  febrile. 

Podophyllum,  ^  4S9.  ^  Useful  when  tonjrue 
furred,  especiaUv  if  stoob  dark,  "niis 
holds  good  whether  boweb  open  or  consti- 
pated, but  in  latter  case  x-joth  to  x-aoth 
Krain  doses  onl^.  A  mixture  containing  nux 
vomica  and  nitnc  acid  should  be  given  at  the 
same  time.  If  disagreeable  taste  persists, 
rinse  the  mouth  vrith  solution  of  perman- 
ganate of  potash. 

—————  458.^  For  cankery  taste,  espe- 
cially in  the  morning.  If  this  fail,  try  mer- 
cury. 

QuiNiA,  614.  Especiallv  in  elderly  people 
living  in  towns.  Checks  excessive  fermen- 
tation in  the  alimentary  canal. 

Senna,  648.  Combinecl  with  gentian  when 
there  u  constipation. 

SULPHOOARBOLATB  OP  SODA.   354.     And  Cat- 

bolic  acid  both  useful  in  flatulence,  especially 
when  it  occurs  immediately  after  a  meal  or 
gives  rise  to  "spasms."  In  these  cases 
phosphorus  b,  however,  better. 

Tannin,  347.     In  irritative  dyspepsia. 

Turkish  bath,  77.^  For  sfignt  indigestion 
and  malaise  after  dining  out 


Ear   DISEASES.     (See  also  Otor- 
rhcsa,) 

Aconite,  47^    In  otitis. 
CouNTSR-iRRiTATioNj    1 37.     Bv    blistering 

fluid  or  croton  oil  liniment  benind  the  ear 

often  relieves  earache. 
Glycerine,  343.    For  dryness  of  meatus  and 

as  a  film  to  cover  the   tympanum   when 

ruptured. 
Strychnia,  595.    Hypodermically. 


Ecthyma. 

Quinia,  63Z.  For  mal-ntttrition  on  which  the 
ecthyma  depends. 

Eczema. 

Alum,  336.  Applied  to  check  profuse  dis- 
charae,  but  usually  insufficient  to  heal  of 
itself 

Arsb.sic,  3x6.  In  chronic  forms,  especially 
of  vulva,  anus  smd  scrotum.  Largest  dose 
five  min.  of  liq.  arsenicalis  three  times 
a  day,  never  on  an  empty  stomach.  For 
rules  to  be  observed  in  giving  arsenic  (see 
refX 

Benzoik.  433.  The  com|x>und  tincture, 
painted  on  the  skin  to  allay  itching. 

Bismuth,  3x4,  348.  Nitrate  or  carbonate, 
as  dusting  powder,  but  generally  greasy 
applications  preferable. 

Busters,  x37.  Especially  in  ecaema  of 
hands,  applied  around  or  near  the  disease. 

BoRACic  ACiD^  X95,  106.  A  teaspoonful  dis- 
solved in  a  pmt  of  boiling  water  as  a  lotion 
in  ecaema  o(  the  vulva. 

Borax,  193.  As  glycerine  of  borax  in  ecsena 
of  ears  and  scala 

Camphor,  ^xs.  As  addition  to  dusting  pow- 
ders to  allay  heat  and  itching. 

Carbonate  or  potash  or  soda,  193.  A 
weak  solution  applied  when  raw  suxC^e 
weeps  copbusly.    (See  ref.) 

Carbolic  acid,  351.  In  chronic  ectema,  or 
better  still  liq.  carbonas  detergens,  oil  of 
cade,  and  oleum  rusd.    In  the  weeping 


Eczema — continued. 

stage  if  inflammation  not  great  ten  min. 
carbolic  acid  to  one  oz.  of  lard,  also  in 
eczema  capitis.  Sometimes  tar  better  than 
its  ointment ;  on  the  bock  of  hands  undi- 
luted petroleum,  but  rather  painful. 

^  353.    Petroleum,  cade  and  car- 

bolic soaps  useluL 

Caustic  potash,  193.  As  liquor  potassae 
locally  in  chronic  ecsema. 

Cinchona,  6x3.  Powdered  bark  locally  to 
check  profuse  secretion,  probably  cheaper 
preparations  of  taiuiin  as  useful. 

Cod-liver  oil,  X93.  Or  glycerine  i^iplied 
at  ni^ht  to  obviate  brittleiMss  of  skin  when 
caustic  lotions  used. 

Cyanide  op  potassium,  574.  Or  hydrocyanic 
acid.    (See  Itching.) 

Glycerine,  193,  343.  Or  better  still  glycerine 
of  starch  for  rough  skin  left  after  eczema. 

Glycerine  op  tannin.  345.    In  most  forms. 

Lead,  349,  asa  Soluble  salts  as  lotions  when 
much  iiiflamiiiation  and  copious  discharge. 

If  great  inflammation,  suxiace  to  be  cov- 
ered constantly  with  rags  soaked  in  the 
lotion.  In  some  cases  a  poukioe  at  ni^ht 
and  lotion  duiiiy  the  day.  A  strong  lotion 
best  in  diffused^  eczema  without  weeping 
but  with  much  itching.  A  weak  alkaline  or 
sulphur  bath  assbts  action  of  lotion.  Eaual 
parts  of  emp.  plumb,  and  linseed  oil  apiJied 
on  soft  linen  twice  a  day  invaluable  in  snb- 
actite  stage.    (See  ref) 

Lime,  carbonate  op,  9x4.  As  dusting 
powder. 

Limb-water,  3x4.  As  sedative  and  to  check 
discharge.  PSttr  inflammation  subdued 
lime;water  and  glycerine  a  comforting 
application. 

Mercury,^  364.  Citrine  ointment,  especially 
when  skin  healed,  very  useful  when  eczema 
attacks  hairv  parts  of  lace,  sometimes  well 
to  mix  it  with  ur  ointment. 

Milk.  193.    With  water  as  local  application. 

Oil  or  cade,  193.  Eaual  parts  soft  soap, 
rectified  spirit  and  ou  of  cade,  night  and 
mom. 

Oils  and  pats.  33a    To  prevent  irritation 
from,  the  discnaige,  generally  mixed  with 
oxide  of  anc 
Simple  oils  facilitate  the  removal  of  scabs. 

Potato  poultice,  8&  Cold,  sprinkled  with 
powder  composed  of  camphor,  talc  and 
oxide  of  rinc.  when  much  inflanunation  and 
sensation  of  neat,  or  the  powder  alone  may 
be  dusted  over  surface. 

Poultices.  83.    If  skin  b  much  inflamed. 

Silver  nitrate,  358.  To  be  painted  on 
limited  patches,  most  serviceable  after 
weeping  stage.  ^ 

Soap,  103.  Moist,  weeping  suifaoe  to  be 
washea  with  soap  ana  water  night  and 
mom. 

Sulphides,    X39.    As  baths,   not  in    acute 


Sulphur,  X19.    Intenudly. 

Tar,  356.     In  treacle,  pills  or  capsules,  from 

three  to  fifteen  min.  for  a  dose  in  chronic 

eczema. 
Turkish  bath.  76. 
Warm  bath,  66.    Especially  in  acnte  stages 

— rain-water  best. 
Yolk   op   bcg,  193.    With  water  as  local 

application. 

Zinc,  385.    The  ointment  of  the  oxide  a«  a 
mild  stimulating  application  after   inflam- 
mation subsided  when  raw  soriace  indolent. 
Oxide  and  carbonate  used  as  dusting  pow- 
ders, generally  greasy  applications  better. 
(See  p.  314.) 
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Emetics,  depression  from. 

Ammonia,  ato.    Combined  with  other  emetics 
to  obviate  depression. 

Emissions.    {See  Spermatorrhxa,) 


Emphysema.    (See  Bronchitis,) 

Arsenic,  315.  For  emphysematous  persons 
who  on  catching  cold  are  troubled  with 
slight  wheezing  and  some  dyspnoea.  If 
bronchitis  or  dyspnoea  very  severe,  lobelia 
or  belladonna  better.  Arsenic  especially 
useful  where  this  affection  can  be  connected 
with  the  recession  of  a  rash. 

Chloral.  396.  For  the  shortness  of  breath 
brou8[ht  on  in  emphysematous  ^rsons  by 
catching  cold.  It  obstructed  circulation, 
caution  required. 

Cod  livrr  oil,  336.    Checks  degeneration. 

Lobelia,  604.  Allays  the  dyspnoea  which 
accompanies  capillary  bronchitis  in  emphy- 
sema. 

Purging,  646.    In  obstruction  of  right  heart. 

Empyema. 

Carbolic  acid,  353.    A  weak  solution  to  be 

injected  after  evacuation. 
Chlorine  solution,  148.    For  washing  out 

cavity. 
Iodine,  151.    Solution  to  be  injected  after 

tapping. 
Quinine  SOLUTION,  148.    For  washing  oat 

cavity. 

Energy,  lack  of. 

Turkish  baths,  77.  Useful  to  town-dwell- 
ers, with  soft  flabby  tissues  and  mental  de- 
pression. 

Epididymitis. 

Oleatk  of  mercury  and  morphia,  366. 
Locally. 

Epilepsy. 

Arsenic,  3aa    Sometimes  useful. 

Belladonna,  559.    For  method  (see  ref.) 

Bromides,  167.     (See  ref.) 

Copper,  384.    The  salts  have  been  given. 

CouNTBR-iRRiTATiON,  123.  (Sce  ref.  for  dis- 
cussion.) 

Iron,  245.  Especially  when  anaemia  or 
uterine  obstructions. 

Musk,  358.    Has  been  given. 

Nitrite  op  amvl,  409.  As  inhalation  or  in 
two  or  five  min.  doses  in  mucilage,  especially 
where  fits  are  very  frequent 

Silver,  262.  Nitrate  or  oxide  occasionally 
given  with  benefit. 

Spinal  ice  bag,  91. 

Valerian,  425.  Has  been  used  witli  occa- 
sional advantage. 

Zinc,  287.  As  oxide  or  sulphate — bromide  of 
potassium  better. 

Epistaxis.     {Su  Hemorrhaged 

Aconite,  476.  Small  and  freauent  doses  often 
ouickly  check  epistaxis  in  children  and  pie- 
tnoric  people. 

Alum,  236.  May  be  injected  or  snuffed  up  in 
powder. 


Epistaxis — eontinued. 

Compression  op  facial  artery,  447. 

Digitalis,  502.    The  infusion  best. 

Ergot,  608,  609.     Hypodermically  if  nrgent 

in  two  to  five  grain  doses.     IkUty  also  be 

given  by  the  stomach. 
Hamamblis,  349.    (See  Haemorrhage.) 
Ipecacuanha,  447. 
Spinal  hot-water   bag,  93.    To    cenricatl 

and  upper  dorsal  vertebrae. 

Eructations,  offensive. 

Mineral  acids,  182.  To  correct  the  oxaluria. 
on  which  the  eructations  depend. 

Erysipelas. 

Aconite,  475.    Administered  at  commence- 
ment, often  at  once  cuts  short  the  attack. 
^  Very  useful  in  the  erysipelatous  inflamma- 
tion following  vaccinaition— belladonna  oint- 
ment may  likewise  be  used. 

Belladonna^  561.  Internally  and  externally 
may  be  used  with  aconite. 

Collodion,  ^28.  Painted  over  superficia! 
erysipelas,  but  this  often  cracks  auid  \s 
inferior  to  a  solution  of  nitrate  of  silver 
in  water  or  in  mtrous  ether. 

Digitalis,  50a.    Infusion  locally. 

Hot  fomentations,  87.  When  limb  exten- 
sively affected. 

Iodine,  127.  Paint  affected  tmd  circumjacent 
skin  with  solution  to  prevent  spreading. 

Iron,  245.  Laige  doses  of  perchloride  very 
frequently. 

Silver,  nitrate  of,  958.  The  skin  to  be 
well  washed  with  soap  and  water,  then  with 
water,  and  to  be  wiped  quite  dry — next  a 
solution  of  eiffhty  grs.  of  the  brittle  stick  to 
four  drms.  of  water,  to  be  applied  two  or 
three  times  to  inflamed  surface,  extending 
two  or  three  inches  beyond  it. 

Sulphurous  acid,  z88.  Equal  paiu  of  P.R 
acid  and  glycerine. 

Exhaustion. 

Ammonia,  azo.    Internally  its  influence  is  but 

brief. 
Coffee,  61X.    Or  tea,  both  in  hot  and  cold 

climates. 
Phosphorus,  327.    For  physical  and  mental 

exhaustion.     Influence  questionable. 

Exophthalmic     Goitre,      (.S^^ 
Goitre.) 

Eyes,  diseases  of.       {See   Con- 
junctiviits,) 

Atropia,  549.  In  iritis  locally.  Hypoder- 
mically in  glauoMna. 

Belladonna,  549.  Locally  and  internally 
in  iritis,  conjtmctivitis,  and  other  inflam- 
mations. 

Blisters,  127.  Behind  ear  or  to  temple  in 
rheumatic,  gouty  and  simple  inflammation — 
blistering  paper  enough.  Obstinate  forms 
of  tinea  tarsia  sometimes  yield  to  flying 
blisters  on  the  temple.  ^ 

Castor  oil,  342.  Applied  to  allay  pain  from 
an  irritant,  aut  sand. 

Chloroform,  369.  Vapour  of,  close  to  a 
photophobic  eye  relieves. 


INDEX  TO  DISEASES. 


687 


Eyes,  diseases  of — continued. 

Mbrcury.  richlokidb  of,  38a.  Of  great 
service  in  iritis. 

— — —  AND    MORPHIA,    OLBATB  OF,^  a66. 

Outside  the  eyelid  in  palpebral  conjunc- 
tivitis and  hordeolum ;  auo  in  syphilitic 
iriti!<. 
Strychnia,  595.  Hypodermically  in  muscular 
asthenopia,  amblyopia,  tobacco  amaurosis, 
and  in  progressive  nerve  atrophv  not  depen- 
dent on  intra-oantal  disease,  also  in  trau- 
matic amaurosis. 

F/ECES,   HARDENED. 

Enbmata,  98.    A  tube  may  be  passed  through 

the  mass  (see  ref.). 
Extraction,  98.    By  finger. 

Paintings. 

Alcohol,  365.  As  brandy  or  wine  when  heart 
suddenly  enfeebled  from  fright,  &c 

Ammonia,  309.  Breathed  into  the  air-pas- 
sages. 

^— — — —  aia    Internally. 

Chloroform,  371.  Internally,  but  effects 
more  transient  tnan  those  of  alcohol  ;•— often 
given  to  hysterical  people. 

Cold  watbr,  47.    Sprinkled  on  face. 

Position,  365.  Patient  should  lean  forward 
with  the  head  as  low  as  possible  between  the 
legs. 

Fatigue. 

AcTiCA,  464.  For  headache  from  over-Study 
or  excessive  fatigue. 

Arnica,  58.  A  few  drops  of  tincL  internally 
for  aching  of  muscles. 

Cofpeb,  61 1.  And  tea  both  in  hot  and  cold 
climates. 

Dripping  wkt  cold  shbbt,  58.  Asa  re- 
storative and  to  prevent  aching  of  muscles. 

Favus.    (See  Tinea.) 
Fever,  chronic 

This  occurs  mAhcettt  Ague,  Ltucecyikatma^ 
Phthisis.  Rheutmatism,  SyphiUt;  see  under 
each  headings  etleop,  3a 

Feverish  Cold.    {See  Cory za.) 
Fevers,  acute. 

Condition  0/  fuUe,  see  pp,  7-15. 
Condition  0/  dtin^  see  pp,  19-so. 
Remarhson  temperature^  with  hints  at  to 

dinptosis,  seepp,  90>29 
Condition  0/  tongue^  ***  PP'  s-6 

Acbtatr  op  ammonia,  911.  Is  a  good  dia- 
phoretic, and  is  especially  useful  in  the  mil- 
der forms,  as  in  common  catarrh. 

Aci  D  DRiN  KS,  93.  Such  as  raspberry  vinegar, 
citric,  or  tartaric  add.    (See  also  p.  180} 

AcoNiTB,  19.  In  snail  often  repeated  doses 
while  temperature  high  and  skin  hot  and 
diy — most  successful  ndien  no  lung  com- 

Ehcation.      Where   there  is,  tartar-emetic 
etter. 

—  468,^  469U    Has  a  nanrellous  power 

of  controlling  in^^wmmayign  and  subduing 
fever. 


Fevers — continued. 

Alcohol,  4.  When  nervous  depres»on,  in- 
dicated by  dry  tongue,  delirium,  and  sleep- 
lessness. When  wakefulness  is  the  cause, 
it  is  better  to  try  soporifics  .first. 

— ^— —  9.  >Vhen  pulse  shows  ou^iac  weak- 
ness.   Effect  on  pulse  to  be  watched. 

— — — ^ao.  May  be  indicated  by  profuse 
sweating  at  commencement  (see  rdT.). 

.  3^«  When  tongue  and  skin  become 
moist,  the  breathing  more  tranquil,  and 
sleep  gained  under  its  use.  For  rules  see 
ref. 

Alkalies,  aos*  Citrates  and  acetates  are  con- 
sidered as  febrifuge.  They  possibly  eliminate 
urinary  water. 

Ammonia,  carbonatb  of,  an.  In  scariet 
fever  and  measles. 

Antimony,  991.  Tartar-emetic  wine  as  a 
diaphoretic  ;  large  doses  are  given  by  some 
to  cut  short  acute  specific  fevers  and  inflam- 
mations. Ague  may  sometimes  be  cured  by 
antjmon^,  and  this  often  assists  quinine  in 
curinz  iL  Ipecacuanha  and  other  emetics 
should  be  preferred. 

.»93i  a94-  When  much  excitement 
and  delirium,  tartar-emetic  in  full,  with 
opium  in  small  doses,  but  if  wakefulness 
predominates  with  not  very  boisteroa^; 
delirium  the  anatomy  to  be  reduced,  and 
the  opium  increased. 

Arsbnic,  315.  Sometimes  given  in  prostrating 
acute  fevers  to  strengthen  pulse  and  invigo- 
rate patient 

Bellaix>nna,  56a    In  delirium. 

Bitters,  i8e.  As  orange-peel  or  cascarilla 
mixed  with  acid  drinks  to  quell  thirst. 

Blisters,  134.  Flying,  or  mustard  poultices 
in  the  semi-comatose  state  sometimes  follow- 
ing fevers,  &c. 

Camphor,  417.  In  adynamic  fevers  and 
where  there  is  delirium. 

Castor  oil,  341.    As  purgative. 

Chloral,  395.    In  violent  delirium  of  typhus. 

Cold  afpusion,  59.  At  the  banning  of 
acute  fevers. 

-— — — —  75.  Applied  gently  over 
forehead  for  headache. 

Cold  baths,  59.  £mpk>3red  early  diminish 
frequency  of  pulse,  strengthen  heart,  prevent 
delirium,  produce  sleep,  lessen  risk  of  bed- 
sores or  exhausting  suppuration.  The  only 
remedy  in  hyperpyrexui  (see  p.  63). 

Cold  packing,  57.  in  specific  fevers  and  acute 
inflammatory  diseases— especially  useful  on 
retrocession  of  the  rash. 

CoNiVM,  511.  Has  been  recommended  as  it 
reduces  the  frequency  of  the  pulse. 

DiciTALis,  503.  Large  doses  often  required 
to  reduce  temperature,  much  used  in  fevers 
on  the  continent,  especially  recommended  in 
typhoid. 

Glycerine,  343.  For  keeping  moist  the  lips, 
tongue  and  gums  when  dry,  and  coated  with 
mucus  in  acute  diseases. 

Hot  appusion,  75.  Over  forehead  for  head- 
ache, sometimes  better  than  cold. 

ICB,  93.    To  be  sucked  for  allaying  thirst 

IcB-BAC,  75  and  88.  To  forehead  for  bead- 
ache. 

Musk,  358.  And  castoreum  have  been  given 
in  fevers  to  prevent  prostration. 

Ml'stard,  43a  As  bath  on  recession  of  the 
rash  of  an  eruptive  fever. 

Narcotics,  4.  Chloral,  bromide  of  poUssium 
or  opium  when  nenrous  depression,  indicated 
by  dry  tongue  or  delirium  with  sleqpless- 


Opium,  587.     For  delirium,  either  noisy  or 
autterwgwith  picking  of  bedclothes.    If 
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Fevers — continued, 

furious,  Urtar-emetic  should  be  combined 
with  the  opium.  Morphim  hypodermically 
is  often  the  best  way  of  administering  an 
opiate  In  extreme  weakness  with  sleep- 
lessness, and  brown,  dry  ton^e,  laudanum 
helps  a  patient  over  the  critical  stage  with 
less  alconol  than  would  otherwise  have  been 
required.    (See  p.  588.) 

Phosphate  op  limr^  919.    In  hectic 

Qui  N I  A,  6ao.     Especially  in  typhoid. 

Salicylic  acid  and  salicvlatb  op  soda, 
636.  In  laurge  (one  drachm)  doses  every 
night,  or  in  smaller  and  more  frequent  doses, 
reduce  temperature  in  roost  februe  diseases, 
especially  in  rheumatic  fever. 

Strychnia,  595.  Hypodermically  for  para- 
lysis after  low  fevers. 

Sulphate  op  magnesia,  939.  Or  phosphate 
of  soda  as  purgative  (see  ret). 

Warm  bath  or  warm  sponging,  (S6.  In 
simple  fever  of  children. 

Fissure. 

Belladonna,  547.    The  extract  locally. 

Bromide  op  potassium,  162.  In  five  parts 
of  glycerine  as  local  application  in  fissures 
of  rectum. 

Castor  oil,  341.    In  fissure  of  anus. 

Forcible  distension,  ^47.    (See  note.) 

Ice,  89.  As  a  local  application  to  remove  pain 
after  operation. 

Opium,  584.  With  gall  ointment  for  fissures 
of  anus.  Mild  purgatives  fhould  be  simul- 
taneously employed. 

Sulphur,  137.  As  a  mild  purgative  to  cause 
soft  motions. 


Flatulence. 

Abstention  prom  sugar  and  starchy 

pooD,  Z33.    Also  from  tea. 
Ammonia,  2x0.    In  alkaline  preparations  for 

flatulent  distension  of  stomach  and  intestines 

(palliativeX 

AssAP<ETiDA,  426.  When  unconnected  with 
constipation  or  diarrhoea — ^useful  for  children, 
— one  drachm  of  a  mixture  of  one  drachm  of 
the  tincL  to  half  a  pint  of  water. 

Bismuth,  133  and  248.  Mixed  with  charcoal 
in  flatulent  dyspepsia. 

Capsicum,  434. 

Carbolic  acid,  354.  Most  successful  when 
no  acidity. 

Carlsbad  water,  228.  Where  acidity,  con- 
stipation and  pain  at  epigastrium,  over  liver 
or  between  shoulders,  with  sallow  com- 
plexion and  jaundiced  conjunctivae. 

Charcoal,  133.  Five  or  ten  grs.  sooii  after 
meal  if  wind  half-hour  or  jnore  after,  but 
just  before  meal  if  wind  formed  during  or 
immediately  after  it  Obviate  both  wind 
and  acidity. 

Chloroporm,  37a    I^rop  doses,  pure. 

Essential  oils,  ^22.  Especially  of  cajeput 
and  cloves,  or  spirit  of  horseradish. 

Ipecacuanha,  436,  437.  When  coastipation, 
depression  and  weight  on  stomach,  especially 
in  pregnancy. 

Mercury,  274.  Half  a  grain  three  times  a 
day  when  flatulence  accompanied  by  clayey 
stools. 

Nux  vomica,  133  and  5^6.  When  constipa- 
tion, heartburn  and  weight  on  head. 

Sulpho-carbolatbs,  354.  Most  successful 
when  no  acidity. 

Sulpho<arbolate  op  soda,  3^  Or  car- 
bolic acid  in  flatulence  occurring  immedi* 


Flatulence — continued. 

ately  after  meals,  also  when  accompanied 
by  *'  spasnu  ; "  here,  however,  phosphorus 
better. 
SuLPHURoiTs  Aao,  z88.    In  five  to  ten  min. 
doses  when  produced  by  fermentation. 


Flushing  heats. 

Bromide  op  potassium,  i^  Where  mental 
depression  at  change  of  kfe. 

Nitrite  op  amvl,  4x0,  4x1.  A  tenth  to  a 
sixth  of  a  minim  in  thirty  times  its  volume 
of  rectified  spirit 

Nux  VOMICA,  59X.  The  tinct  combined  with 
small  qutotities  of  laudanum  in  so-called 
hysteria  of  middle-aged  people  with  flatu- 
lence, weight  on  head  and  pa*spirations. 

Valerianate  op  zinc,  425.  At  change  of 
life.    Some  prefer  valerian  or  its  tincture. 


Gall  stones. 

Carlsbad  waters,  328.    A  system  required. 

(See  ref.) 
Chloral.  397.    Sometimes  relieves  the  pain. 
Gelsenium,  541.    Five  drops  doses  of  the 

tincture  every  quarter  of  an  hour. 
Soda,  carbonate  op.  541.    A  teaspoooful  in 

a  tumbler  or  two  of  not  water. 


Gangrene. 

Carbouc  acid,  357.    Locally. 

Charcoal,  131.  Poultices,— efficacy  doubt- 
ful. 

Oxygen,  X3a  As  gaseous  bath  in  senile  gan* 
grene. 


Gastralgia  and  Gastritis.  {See 
Stomcuh^  diseases  of.) 

Giddiness. 

CoD-LivBR  OIL,  336.  In  riddiness  of  the  aged 
when  no  serious  brain  disease. 

Glands,  enlarged. 

Blisters,  X27.    Or  iodine,  x5x. 

louiDE  OP  potassium,  X54.    As  ointroenL 

' ; —  X59.  For  mamma  and 

testicle,  but  especially  for  thyroid. 

Mercury  and  morphia,  olbate^  op,  366. 
In  obstinate  and  painftd  tonsillitis  and  in- 
flammation of  lymphatic  glands. 

Sulphide  op  calcium,  i^s.  For  hard,  swollen 
glands  behind  angle  of  jaw  with  deep-seated 
suppuration. 

GLAUCbMA.    {See  Eye,  diseases  of.) 
Gleet. 

Bismuth,  240.    (See  Gomnrhaea.} 

Blister,   128.     To   perinaeum   m  obstinate 

gleet. 
Cantharidbs,  428.    Drop  doses. 
Copaiba,  433. 
Copper,  284.    Solution  of  the  sulphate  as  b« 

jection. 
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Gleet — continued. 

Glvcbri  NB  OP  TANNIN,  348.  With  an  equal 
quantitv  of  olive  oil  or  roudU^  as  injection 
—two  cuachms  of  this  mixt  enough.  Per- 
severe eight  or  ten  days  after  discharge 
ceased,  and  do  not  use  at  bedtime. 

Ikon,  347.    (See  Gonorrhoea.) 

Lkad,  351.    (See  Gonorrhcea.) 

LiMB-WATBR,  3x7.    As  injection. 

Oil  op  sandal  wood,  434.  Fifteen  minims 
three  times  a  day. 

TURPBNTINB,  430- 

Zinc,  385.  The  sulphate  or  chloride  as  injec^ 
tion. 

Goitre. 

Belladonna,  558.    Five  min.  of  the  tincL 

hourly,  of  great  service  in  exophthalmic 

goitre. 
Iodidb  op  potassium,  159.     Internally  and 

externally  in  Iwpertrophy  of  thyroid. 
Iodinb,  X5a     Lmiment  applied  as  often  as 

state  of  skin  will  permit. 
Mbrcurv,  biniodide  op    368.    As  ointment 

assisted  by  the  sun's  rays,  remarkably  useful 

in  India.    (See  ref.) 

Gonorrhoea. 

AcoNiTB,  476W  A  drop  of  the  tinct.  each  hour 
in  acute  stage. 

Alkalies,  305.  As  citrates  or  bicarbonates  to 
make  urine  alkaline. 

Avoidance  op  alcohol,  368.  Very  impor- 
tant. 

Bismuth,  340.  Half  an  ounce  with  equal 
weight  of  glycerine  and  three  ounces  water, 
useful  as  injection  in  chronic  stage. 

Blistering.  138.  A  flying  blister  every  night 
for  gonorrnoeal  rheumatism. 

Cannabis  indica,  608.    Occasionally  useful. 

Cantharides,  ^39.    Drop  doses 

Copaiba,  433.    Best  in  chronic  form. 

CopppR,  SULPHATE  OP,  384.  Solutions  are 
employed  as  injections. 

CuBBBS,  43>  In  large  doses  at  commence- 
ment. 

Glycerins  op  tannin,  348.  One  drachm 
with  equal  quantity  of  olive  oil  or  mudlage. 
as  injection  in  after  stages.  Persevere  eight 
or  ten  days  after  discharge  ceased.  Do  not 
use  any  urethral  injection  at  bedtime. 

Iron,  347.^  Tinct.  perchlor.  half  a  drachm, 
tinct.  opii  one  diachm  to  a  pint  of  water  as 
injection,  or  ferr.  sulph.  gr.  xii.  tinct.  opii 
half  ox.  to  eight  ozs.  of  water  to  be  uaed 
three  times  a  oay.^ 

Lbad,  351.  As  injection  sometimes  em- 
ployed. 

Oil  op  sandal  wood,  434.  Fifteen  min. 
three  times  a  day  in  acute  and  chronic 
gonorrhoea. 

Silver,  nitrate  op,  363.  An  injection  of 
twenty  grs.  to  the  os.  said  to  cut  short  the 
attack— or  one  of  one  or  two  grs.  to  the  oc. 
mav  be  used  several  times  a  dav. 

Irobably  tannin  is  better  boUi  for  gonor- 
riuaea  and  gleet. 

SuLPHO^ARBOLATE  OP  ZINC,  357.  Twenty 
grs.  to  eight  ozs.  of  water  as  injection  two  or 
three  times  a  day. 

Turpentine,  430. 

Zinc,  38^  A  f^rain  or  two  of  chloride  in  a 
pint  of  water  injected  hourly,  often  removes 
the  disease  in  twenty-four  to  forty-eight 
hours  if  used  at  the  commencement.  Rest 
should  be  observed  if  possible.  If  the 
frequent  injection  causes  pain  in  testicles, 
suspend  them  in  hot  water  and  foment  them 


Gonorrhcea — continued. 

frequently— if  notwithstanding  the  pain 
and  swelling  increase,  use  injection  le» 
often. 

Gout. 

Aconite,  475.    For  souty  pains. 
Blisters,^  138.    A  flying  blister  every  night 
in  chronic  or  subacute  gout. 

Carbonate  op  lithia,  196.  Five  gn.  to  the 
oc  on  lint  applied  round  gouty  enlarge- 
ments and  joints,  especially  if  skin  broken. 

Carlsbad  waters,  338.  A  system  required. 
(See  ref.) 

Citrate  op  lithia  or  op  potash,  197. 
Used  in  same  way  as  the  carbonate  ol  litnia 
when  skin  broken. 

Coo-LiVER  oil,  336b    In  chronic  gout. 

CoLCHicuM,  454.  A  drachm  of  the  wine 
often  removes  the  severest  pain  in  an  hour 
or  two. 

Useful  in  bronchitis,  asthma,  urticaria, 
dyspepsia,  &c,  occurring  in  gouty  per- 
sons. 

Collodion,  339.  The  contractile  variety 
with  or  without  iodine,  painted  over  in- 
flamed part  in  acute  gout,  soon  relieves 
the  pain.  Too  many  coats  must  not  be 
applied. 

Iodide  op  potassium,  159.  Especially  when 
pain  worse  at  night. 

Iodine,  150.  Painted  round  joints  in  chronic 
gout. 

loooPORM,  391.    Not  if  inflamed. 

Oil  OP  PEPPERMINT,  431.  To  be  painted  on 
painful  part. 

Packing,  57. 

Strychnia,  595.  Hyi^ermically  for  later 
stages  of  gout  psiralvsis. 

Sulphides,  139.    As  baths  in  chronic  gout. 

Sulphurous  acid,   189.     After  fumigation, 

Etient  to  be  covered  with  bed-clothes  which 
ve  been   exposed  to  strong  fumes,  this 
produces  perspiration,  sleep  and  relief. 
Turkish  baths,  79.  In  subacute  and  chronic 

gout. 
Veratria,  450.    A  strong  ointment  to  psunful 
joints  at  onset 

Hay  fever.     {See  Coryza.) 
HiEMATEMESiS.  (See  ffcRfnorrhage.) 

Alum,  338.    Other  astringents  better. 
Ergot.  608.    (See  Ha»nonrhage.) 
Hamamelis,  349.    (See  Hemorrhage.) 
IcK,  88.    To  be  sucked. 
Iron,  341.    The  astringent  preparations. 
Lead,  353.     Soluble  compounds  sometimes 

used. 
Sulphuric    acid,    183.      Other  astringents 

surer. 
Tannin  or  gallic  acid,  347. 
TURPP.NTINS,  418.    In  five  to  ten  drop  doses 

very  frequently. 

HiEMATURIA. 

Camphor.  437.  Two  to  five  grains  when 
bloody,  coagulable  urine  due  to  oil  of  mus- 
tard, turpentine,  copaiba,  or  cantharides. 

Cannabis  indica,  608.  Said  to  relieve 
d^rsuria  and  strangury.  Bloody  urine  con- 
sidered by  some  to  m  a  special  indication 
for  its  use. 

Hamasiblis,  340. 

QuiNiA,  631.  Useful  in  some  cases  of  inter- 
mittent haematuria. 

Tannin  or  gallic  acid,  347. 

Turpentine,  419.    In  very  small  doses. 

Y   Y 
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HiEMOPTYSis.    (Ste  HcRntarrhage,) 

Common  salt,  293.  Half  a  teatspoonful  taken 
dry  and  repeat«l  occasionally,  till  nausea 
induced. 

Digitalis,  ^03.  The  infusion  in  latige  doses 
very  useiul. 

Ergot,  609.  Thirty  or  forty  min.  of  the 
liquid  ext.  every  three  or  four  hours  or 
hourly  in  severe  cases.  Ergotine  should  be 
used  nypodcrmically  in  very  urgent  haemor- 
rhage, in  two  to  five  gr.  doses. 

Hamamblis,  349.    (See  Haemorrhage.) 

Ics,  88.    To  be  sucked. 

Ipbcacuamha.  447. 

Ikon,  940.    The  acetate.  (See  Haemorrhage.) 

Morphia,  58a  Small  doses  hypodenni(»lly 
have  bMU  employed  successfully. 

Spinal  hot- water  bag,  93.  To  cervical 
and  upper  dorsal  vertebrae. 

Sulphuric  acid,  X83.   Supposed  to  be  useful. 

Tannin  or  gallic  acid,  348. 

Turpbntinr,  4x9.  In  drachm  doses  every 
three  hoars.  This  may,  hoMrever,  cause  un- 
pleiuant  symptoms. 

HiEMORRHAGE. 

Acids,  tto.    e.g.     Diluted  vinegar  to  leech 

bites,  piles,  cuts.  &c. 
Alcohol.  365.     Brandy  or  wine  when  heart 

suddenly  enfeebled  by  hiemorrhage. 
Alum,  236.  ^  In  slight  haemorrhages,  as  leech 

bites  or  piles,  it  may  be  du^d  on  after 

wiping  dry. 
— ^~  238.     Will  often  check  bleeding  from 

stomaoi ;  other  astringents  better. 
Copper,  sulphate  ok,  283.    In  stick,  solu- 
tion, or  ointment,  to  arrest  bleeding  from 

small  vessels. 
Creosote,  35a    Or  carbolic  acid. 
Digitalis,  «o2.     The  infusion    best— large 

doses  maybe  needed. 
Ergot,  608,  609.      Most  valuable  for  haemo- 

Etysis,  epistaxis,  haematemesis  and  intestinal 
aemorrnage  in  typhoid  fever.     In  urgent 
cases  ereotine  should  be  administered  hypo- 
dennicaJly  in  from  two  to  five  gr.  dases.     In 
less  ursent  cases  it  may  be  given  by  the 
stomacn. 
Hamamelis,  349.     In  haemoptyMs,  haemate- 
mesis,  haematuria,  epistaxis,  bleeding  piles, 
varicocele,  and  the  oozing  of  blood  persist- 
inp;  after  a  confinement.     Dose,  one  or  two 
mmims  of  the  tincture  every  two  or  three 
hours. 
Ice,   88.      In  haemorrhage   generally,   when 
from  stomach  small  pieces  to  be  swallowed. 
Ipecacuanha.  447.   In  flooding  after  delivery. 
Iron^  240.    Ttie  sulphate  and  ferric  chloride 
solid  or  in  solution.    The  chloride  controls 
bleeding  from  small  vessels,  but  irritates  the 
surface  of  wounds  and  prevents  union  by 
first  intention,  which  carbolic  acid  does  not. 
— —  241.    Astringent  preparations  in  haemor- 
rhage of  stomach. 
—  246.    In   haemorrhage  from    lungs  and 
kidneys  the  acetate  is  nest ;  add  sufficient 
to  water  to  make  it  taste,  but  not  disagree- 
ably, and  let  patient  constantly  sip  this. 
——  247.      Injection  of  perchloride  in  post 

partum  haemorrhage. 
Lead,  250.    llie  liquor  may  be  used  to  check 
haemorrhage  from  small  vessels;  other  as- 
tringents better. 
Opium,  591.    Tr.  of  opium  in  a  large  dose 
(one  drachm)  with  brandy  in  profuse  ilood- 
mg  after  parturition.^ 
QuiNiA,  62X.    In  passive  bleeding. 
Silver,  nitrate  op,  2^7.     Bleeding  leech 
bites  may  be  touched  witn  a  stick  of  catutic 


H>EMORRHAGE — €ontinued. 

Spinal   hot  water   bag,   93.     Apply   to 

cervical    and  upper   dorsal   verteorae    for 

epistaxis  or  haemoptysis. 
Sulphuric   acid,    183.      In   bleediiig   firom 

stomach. 
— — — ^^—   183.     Supposed   to  check 

haemorrhage  from  lungs  or  womb. 
Tannin,  348.    In  haemorrhage  from  stomach, 

lungs,  uterus  and  kidneys. 
Turpentine,  4x9.  A  drachm  every  three  hours 

when  from  lungs,  nose,  uterus  or  bladder. 

If  firom  kidneys  much    smaller  quantities 

must  be  given. 
Reported   to  be  useful  in  haemorrhagic 

diathesis. 

HiEMORRHAGE,   POST    PARTUM. 

Compression  op  aorta,  447.  Might  possibly 
be  of  service. 

Ice,  88.     Pushed  into  uterus  or  rectum. 

Ipecacuanha,  447.  Large  doses  recom- 
mended. 

Iron,  247.     Perchloride,  diluted,  as  injection. 

Mechanical  excitation  of  vomiting.  447. 

Opium,  591.  \).  with  brandy  when  much  ex- 
hausdon  of  uterus. 

HiEMORRHOiDS.     {See  Piles,) 
Headache.    {See  Sick  Headache.) 

Actea  racemosa,  463.    In  nervous  or  hyste- 
rical women,  especially  when  it  occurs  at 
the  menstrual  period ;  also  in  luemorrhage 
from  over-study  or  fatigue. 
Ammonia,  209.    (See  Change  of  Life.) 
Arsenic,  32a     For  throbbing  pain  in  one 

brow. 
Belladonna,  56a  When  pain  over  brows 
and  in  eyeballs— often  due  to  stomach  or 
uterine  derangements — ^met  with  especially 
in  young  women.  Three  mininu  of  the 
tincture  every  three  hours. 
Bromide  of  potassium.  170.    A  large  dose 

in  nervous  or  sick  headaches. 
Camphor,  416.    A  saturated  solution  in  eau 
de  Cologne  rubbed  on  the  head  in  headache 
of  uterine  origin. 
Chloride  of  ammonium,  233.  When  due  to 

menorrhagia  or  amenorrhoea. 
Cold  affusion,  75.     Water  poured  gently 
over   forehead,  sometimes    warm   anusioa 
better. 
Ether   spray,  90.     For  frontal  headaches 

after  acute  ilUiess  or  fatigue. 
Friedrichshall  water,  225.    A  wineglass- 
ful^  in  a  breakfast-cupful  of  hot  water  in 
Inlious  sick  headadhes. 
Hot  sponging,  67.     To  face,  temples,  and 

neck  in  influenza,  catarrh,  &c 
Hot  water,  67.    To  feet  and  legs. 
Ice  bag,  88.    To  head. 
Iodide  of  potassium,  x6o.  In  peculiar  foob 

of  throbbing  headache  (see  reff) 
Mercury,  a8x.    As  blue  pill  for  sick  head- 
ache. 

J—  459.    A  xooth  of  a  grain  of  In- 

chloride  three  times  a  day  when  sick  head- 
ache accompanied  by  light-coloured  diar- 
rhoea. (See  also  p.  3.) 
Mustard,  43 t.  In  a  hot  foot  bath,  or  as 
poultice  or  "mustard  leaf"  to  nape  of  neck 
m  various  forms  of  headache. 
Podophyllum,  459.  In  nervous  headaches 
near  the  menstrual  periods  with  constipation 
and  dark  stools.  Purgative  doses  often  give 
reliefl    (See  also  p.  3.) 
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Headache — continued, 

Tka,  6ia.  And  coflTee  in  headaches  from 
nervousness  or  exhaustion. 

Vhratri'M  viride,  45a.  Tincture  in  the  con- 
gestive headache  at  the  menstrual  period. 

Zinc,  oxidk  ok,  aS?.  In  two  to  five  grain 
doses  for  nervous  headache.  Bismuth  also 
useful.  - 


Heart,  diseases  of. 

Aconite,  47a.  ^  When  violent  throbbing  and 
extreme  pain  in  pericarditis. 

Alcohol,  365.  Brandy  or  wine  when  heart 
suddenly  enfeebled  by  fright,  loss  of  blood, 
accidents,  &c.    Gin  in  dropsy  (see  p.  487)1 

A  RSENic,  31  s.  For  breathlessness  on  exertion 
from  weakly  acting  heart 

Blisters,  la^i.  Flying,  over  pr<rc(mlial 
region  to  stimulate  the  action  of  the  heart 
in  extreme  weakness. 

Cop  LIVER  oiL»  335.  In  chronic  inflamma- 
tion. 

— ^— —  336.  With  quinine,  for  giddi- 
ness due  to  weak  heart  in  the  aged. 

Digitalis,  485.  Of  eminent  service  where 
dropsy.  dyspiKsa,  livid  face,  frequent  irregu- 
lar pulse  and  dilatation  of  len  ventricle. 
The  freshly  made  infusion  best.  These  cases 
require  alcohol— gin  best. 

■  '  ^87.  Where  much  dilatation  and 
hypertropny  of  left  ventricle  without  valvu- 
lar disease.  It  is  not  contra-indicated  when 
aortic  disease. 
487. 


Where,  though  the  heart 
beats  tumultuously  and  strongfy,  the  pulse  is 
weak  and  dyspnoea  great. 

488.      Irregularity  of  pulse   best 


Heartburn.    (See  Stomachy  Dts- 
eases  of.) 


indication  for  digitalis. 
^  494.     A  slight  palpitation  much 

increased  by  catching  cold  often  cured  by 
digitalis — sometimes  aconite  better. 

■  ^95.     Da  Costa  strongly'  recom- 

mends digitaKs  for  *'  irriuble  heart."    (See 
ref.,  aLw  p.  za.) 

^  ■■■  ■  496.  Very  useful  in  pure  hy|)er- 
trophy  due  to  valvular  disease  or  excessive 
muscular  exertion.  Also  in  aortic  regurgi- 
tant disease  when  compensatory  hypertrophy 
excessive.  Two  to  five  minims  ol  the  tinc- 
ture enough—aconite  often  better. 

Elatbrium,  641.  In  dropsy.  Caution  need- 
ful. 

Morphia.  486  and  578.  Hypodermically  for 
dyspnoea  of  disease  of  heart  and  large  vessels 
and  of  intrathoracic  tumours.  More  useful 
in  mitral  than  in  aortic  disease. 

Nitrite  op  amvl,  J07.  In  cardiac  dyspnoea 
due  to  hypertrophied  and  dilated  heart: 
also  in  syncope. 

Poultices.  83.  Laive,  hot,  and  frequently 
renewed,  in  pericarditis. 

Purging.  646.  With  iah-ip,  &c,  in  engorge- 
ment of  ri(;ht  side  of  heart  from  emphysema 
and  bronchitis,  mitral  obstructive  or  regurgi- 
tant disease.  Where  severe  headache  and 
pain  at  epigastrium,  bleedbg  gives  instant 
ease.    64^. 

In  persutent  tricuspid  regurgitation  from 
permanent  distension  of  the  right  heart ; 
purgatives  only  useful  when  an  attack  of 
bronchitis  causes  an  exacerbation. 

Strychnia.  600.  In  medicinal  doses  it  is  said 
to  strengthen  the  heart-beats. 

Vbratria,  450.  As  ointment  to  chest  when 
rapid  irregular  pulse,  hurried  breathing, 
much  lividity  and  dropsy,  palpiution  and 
inability  to  Uc  down. 


Hernia. 

Chloroporm,  379. 
duction. 


Inhalation  to  assist  re- 


Herpes. 

Acetic  acid,  178.  Applied  to  a  patch  of 
herpes  ciroinnatus  to  cut  it  short. 

Blisters,  137.  For  obstinate  neuralgia  fol- 
lowing shingles. 

CoLLouiON,  338.  Painted  over  patches  before 
vesicles  developed,  but  ixderior  to  nitrate  of 
silver. 

Hot  pombntations,  8a.  Will  often  disperse 
or  restrict  development  of  herpes  labialis. 

Iodine,  151.  Liniment  once  applied  enough 
for  herpes  circinnatus. 

Morphia,  olbate  op,  367.  Locally  without 
friction  in  herpes  roster. 

Silver,  nitrate  op,  a58.  To  be  painted  on 
the  warning  patch  of  erythema,  before  or  as 
soon  as  the  vesicles  be^n  to  form. 

Vbratria,  440.  The  ointment,  one  scruple 
to  two  scruples  to  the  ounce  in  neuralgia 
following  shingles. 

Camphor,  417. 


Hiccup. 

Chloroporm,  371.  Often  combined  with 
opium. 

Morphia,  579.  Hypodermically, often  arrests 
persistent  niccup. 

Mustard,  431.  A  drachm  infused  in  four 
ounces  of  boiling  water  has  cured  most  ob- 
stinate cases. 


Hoarseness. 

Alum,  338.    Ten  gnuns  to  one  ounce  of  water 

in  chronic  coughs  and  hoarseness  as  spray. 
Borax,  197.  A  piece  the  size  of  a  pea  allowed 


in  chronic  coughs  and  hoarseness  as  spray. 

lORAX,  107.   A  niece  the  size  of  a  pea  allc 

to  dissolve  in  the  mouth. 
Glycerine  op   tannin,   146.      Locally   in 

chronic  inflammation  of  the  throat. 
Ipecacuanha  wine.  445.     As  spray,  when 

congestion  of  vocal  coitts. 
Sulphurous  acid,  x88.     Inhalation,  spray, 

or  fumigation,  in  clergymen's  hoarseness. 
Turkish  bath,  77.    At  commencement  of  a 

feverish  cold  will  often  cut  it  short,  together 

with  the  accompanying  hoanencss. 

Hordeolum. 

Mercury  and  morphia,  olratb  op,  766. 
The  ao  per  cent  ointment  with  lard  outsido 
the  eyelid. 


Hydrocephalus. 

Croton  oil,  341.    Said  to  remove  fluid  from 
ventricles. 

Hydrocele. 

Iodine,  151.    Tincture,  to  bject  into  cavity 
after  paracentesis. 

HvPERiESTHESIA. 
Bromide  op  potassium,  169, 174- 

Y  y  a 
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Hypochondriasis. 

Bromidb  op  potassium,  170.  Where  ^at 
despondency  amon^  male  but  eipecially 
amongst  female  subjects  who  live  in  towns. 

Hysteria. 

AcoNiTB,  47$.    For  "  fluttering  of  the  heart  ** 

in  nervous  persons. 
AcT^A.  463.     For  headache. 
Alcohol,  364.  333.    With  plenty  of  volatile 

ether  ;--care  must  be  taken  that  it  does  not 

lead  to  tippling. 
AsSAPOtTIDA,  496. 

Bromidb  op  potassium,  171.  Gives  con- 
trol and  nevenu  parox^fsni  When  verging 
on  nympnomania  large  doses  required. 

Cannabis  indica,  607.    In  some  cases. 

Chlorokorm,  371.  Often  combined  with 
opium. 

CoD-LivBR  OIL,, 336*  In  middle-aged  {>eople 
with  dsrspepsia  or  "craving"  at  epigas- 
trium. 

Iron,  345.  A  course  often  useful^  especially 
when  anaemia  or  uterine  obstructions. 

MoRPKiAj  589.  Hypodermically  when  flitting 
neuralgia  with  great  depression. 

Musk,  358.    Has  beengiven. 

Nux  VOMICA.  600.  The  tincture,  especially 
when  combined  with  small  quantities  of 
laudanum,  of  great  use  in  the  so-called  hys- 
teria of  middle-aged  people,  with  flatulence, 
weight  on  head,  flushings  and  hot  and  cold 
perspirations. 

Opium,  591.  A  drop  of  laudanum  with  two 
of  the  tr.  of  nux  vomica  three  or  four  times 
a  day  for  weight  on  head  with  flushings, 
perspirations,  (fepression,  &c. 

Phosphorus,  327.     In  hysterical  paralysis. 

Valbrianatb  op  zinc,  435.  Especially  at 
the  change  of  life. 

YOLATILB  OILS,  423. 

Zinc,  287.  Esp^ially  the  valerianate  in  some 
forms  of  hysteria. 

Ichthyosis. 

Warm  bath,  66. 

Impetigo. 

Glvcbrinb  op  tannin,  344,  345. 

Oils,  33a    To  facilitate  removal  of  scabs. 

PouLTiCBS,  346.    At  night,  to  remove  scabs. 

QUINIA,  621. 

Sulphate  op  copper,  283. 

Sulphur,  130.    Internally. 

Zinc.  285.  The  ointment  of  the  oxide  after 
inflammation  subsided,  when  raw  surface 
indolent ;  oxide  and  carbonate  used  as  dust- 
ing powders,  but  greasy  applications  gene- 
rally better. 

Impotence. 

Cantharidbs,  439.  In  large  doses  (twenty 
or  thirty  drops  of  the  tinct.  or  half  a  grain 
of  the  powder)  with  iron  and  phosphoric 
acid  or  nux  vomica. 

Strychnia,  (01.  Sometimes  useful  in  large 
doses  when  spermatorrhoea. 

Incontinence  of  urine. 

Belladonna,  561.  The  best  remedy  for 
children) — ten  to  twenty  drops  of  the  tinct. 
three  times  a  day.  If  unsuccessful,  and  no 
worms  or  other  irritation  exist,  try  strychnia. 


Incontinence    of    urine — con- 
tinued, 

cantharides,  turpentine,  santonine  or  gml- 

vanism. 
N.B.  The  child  should  drink  bat  little 

some  hours  before  going  to  bed,  and  shoald 

be  waked  in  the  middle  of  the  night  to  pass 

water. 
Cantharidbs,  429.    One  or  two  drops  of  the 

tinct.  three  or  four  times  a  day  in  middle* 

aged  women  or  the  aged,  even  when  doe  to 

paralysis ;  sometimes  also  in  children,  but 

tor  them  belbRlonna  is  generally  better. 
Chloral,  3961    In  children. 
Collodion,  329.    Painted  to  form  a  cap  over 

end  of  prepuce. 
Ergot,  6ia    Said  to  be  useful. 
Iron,  346.    Sometimes  useful  even  when  no 

worms. 
Nitrate  op  potash,  934.    Has  been  reoooio 

mended  for  children. 
Strychnia^  6oz.    Soinetimes   useful  for  old 

people  with  paralysis  of  the  bladder ;  also 

for  the  incontinence  of  children. 


Indigestion.    {See  Dyspepsia,) 
Inflammation. 

AcoNiTB,  47o-<475.  ^  Gives  most  brilliant  results 
when  inflammadon  not  very  extensive  or 
severe,  as  in  catarrh  of  children,  tonsillitis 
and  acute  sore  throat.  In  the  graver  in- 
flammations, as  pneumonia,  pleurisy,  &c, 
the  effects  are  equally  manifest  though  less 
rapid.  In  pericarditis,  with  violent  thxob- 
bine  and  extreme  pain,  aconite  will  quiet  the 
undue  action  and  relieve  the  pain.  It  has  a 
beneficial  influence  in  acute  ^wcific  fevers  ; 
it  is  of  marked  service  in  ervsipelas  and  the 
inflammation  sometimes  following  vaccina- 
tion. It  is  also  of  use  in  acute  rheumatism, 
otitis  and  gonorrhoea. 

Antimony,  292, 293.  Should  be  given  at  the  be- 
ginning a  quarter  to  half  a  grain  every  two 
or  three  hours,  or  a  lesser  proportionate  dose 
every  hour;  useful  in  tonsillitis,  pleurisy, 
orchitis,  bronchitis,  puerperal  peritonitis,  in- 
flammation of  breast,  whitlow,  &c. 

Atropia,  549.     In  inflammations  of  eye. 

Belladonna,  549. 

Cod-livbr  oil,  335.  In  manv  chronic  in- 
flammations, as  of  the  heart,  lungs  and  kid- 
neys. 

Digitalis,  501.  Large  doses  asserted  to  be 
capable  of  subduing  acute  inflammations,  if 
used  at  the  commencement.  (Aconite  much 
safer  and  better.) 

Fomentations  of  a  small  teaspoooful  of 
the  leaves  in  half  a  pint  of  boiling  water, 
said  to  be  valuable  for  acute  inflammation 
of  joints  and  of  the  breast,  and  for  erysipe- 
las.   (P.47I.) 

Fomentations,  81,  82. 

Ice,  88.  In  very  small  pieces  in  a  bladder 
applied  to  inflamed  part. 

Iodine,  151.  The  liniment  in  the  neighbour- 
hood of  local  inflammation  so  as  to  produce 
vesication. 

Mercury,  282.  Bichloride  in  iritis  and  in- 
flammations of  deej^-seated  parts  of  eye  and 
in  other  inflammations,  especially  those  of 
serous  membranes. 

Nitrates,  234.  Opinions  concerning  the 
efficacy  of  these  in  acute  inflammation  dis- 
crepant. 

Opium,  576^  580.  Poultices  containing  lauda. 
num   allay   pain  in  superficial  and  deep. 
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Inflammation — €ontinued, 

seated  inflammarion.  Morphia  injections 
sometimes  needed  in  pleurisy,  pneumonia, 
&c.  An  extract  of  opium  has  been  recom- 
mended as  a  local  application  for  carbuncles 
and  boils  (see  p.  514)1  Opium  wine  of  the 
1864  Pharmacopoeuk^  which  contains  no 
spices,  is  very  useful  m  the  pain  of  conjunc- 
tivitis dropped  into  the  eye.  Opium  mixed 
with  tannm  or  creosote  may  be  introduced 
into  the  hollow  of  a  painful  tooth  if  the  pain 
b  produced  by  inflammation  of  exposed 
pulp. 
Packing,  56.    In   acute   inflammatory  dis- 


Poi;i.TiCES,  8a.    To  check  formation  of  pus  or 

assist  in  maturation. 
SuLPHiDKs,    143.    In   boils,    abscesses,   and 

deep-seated  suppuration. 

Influenza. 

AcTiCA  RACE&iosA,  46a.  Has  been  given,  it 
is  said,  with  much  success. 

Hot  skoncinc,  67.     For  headache. 

Si'LPHUROUS  ACID,  i88.  Fumigation  or  in- 
halation.   (See  ref.) 

Ingrowing  toenail. 

Liquor  K)TA5»yB,  195.  Diluted,  constantly 
applied  on  cotton-wool. 

Insomnia.     {See  Sleeplessness,) 
Intermiitent  FEVER.  {See  Ague,) 
Intertrigo. 

BisMi'TH,  348.  Nitrate  or  carbonate,  as  dust- 
ing powder. 

Camphor,  415.  As  addition  to  dusting 
powders,  to  allay  heat  and  itching. 

Carbonate  op  limk,  214.  Or  oxide  of  zinc 
or  bismuth  sometimes  useful  as  dusting 
powder.  More  often  greasy  applications 
better. 

Glvcbrinb  op  tannin,  346.  Sometimes  use- 
ful 

LiMB-wATBR,  sift.  To  prevent  irritating 
urine. 

Soap,  191,  194.  Free  ^  ablution  with,  when 
caused  by  acid  secretions,  smear  afterwards 
with  greasy  application. 

Iritis.    {See  Eye,  diseases  of,) 
Irritability. 

Chloral,  396.  Five  grains  two  or  three 
times  a  day  in  irritability  with  nervousDcss 
and  restlessness. 

Itch. 

Alkaubs,  X03.  As  soap  or  ointment  to  re- 
move cuticle  and  break  up  burrows. 

Baking  of  clothbs,  188.  Mtist  not  be  for- 
gotten. 

loDioB  op  potassium,  154.    As  ointfflcnt 

Storax,  4ax. 

Sulphur,  134,  135.  Ung.  solph.  after  bath. 
(Sec  ref.) 

Sulphur  and  limb,  14a 

Sulphurous  acid,  188.  As  gaseous  bath. 
This  is  the  quickest  method. 


Itching.     {See  Pruritis,) 

Jaundice.      {See  Liver,  diseases 
of.) 

Mbrcurv,  374.  In  attacks  of  jaundice  lasting 
three  or  four  days  accompanied  by  depres- 
sion and  preceded  by  sickness  and  coated 
tongue,  one'sixth  or  one-third  of  a  grain  of 
ney  powder  taken  at  the  onset  and  repeated 
three  or  four  times  a  day  very  valuable.  If 
obstinate  constipation,  a  course  of  Carkbad 
waters  sometimes  more  efficacious. 

Joints,  diseases  of. 

Aconite,  475.     For  pains  in  inflamed  joints. 

Arsenic,  321.  Often  serviceable  in  rheuma- 
toid arthritis,  and  nodosity  of  joints.  Largo 
doses  long  continued  necessary.  Action 
capricious,  sometimes  useless,  at  others 
remarkably  good. 

CoD-LivKR  oil,  33d    When  strumous. 

Cold  douche.  75.     For  stiffness. 

Digitalis,  501.  As  fomentations.  (See  In- 
flammation.) • 

Galvanism,  79.    For  stiffness. 

Iodine,  151.  Solution  injected  into  white 
swellings. 

Mercury,  765.  Locally  applied,  as  Scott's 
ointment,  in  chronic  inflammation  of  knee-^ 
better  still  as  oleate  of  mercury. 

Turkish  bath,  8a    For  stiffness. 

Kidneys,  excessive  action  of. 

Spinal  icb-dac,  91. 

Lactation,  excessive. 

Alcohol,  368.     As  stout  often  useful— not 

always. 
Belladonna,  54a.     Internally  or  externally 

or  both. 

?uiNiA,  6ai.    Has  been  recommended. 
obacco,  504.    With  lard  externally  said  to 
arrest  secretion  of  milk. 

Laryngismus  stridulus. 

Bromide  op  potassium,  164.^  When  uncom- 
plicated except  with  oonvulsions. 

CoD-LivkR  OIL,  336. 

Cold  sponging,  68L  Twice  or  thrice  daily — 
sometimes  immediately  successful— prevents 
convuUions.    Take  care  no  laryngitis. 

Cold  water  dashed  in  pace,  69.  Often 
arrests  paroxysm. 

Lancing  gums,  69.  If  swollen,  red  and  hot, 
may  require  rraetition. 

Lobelia,  605.    Has  been  employed. 

Spinal  ice-bag,  91. 

Worms,  removal  op,  69.  Treat  faulty  state 
of  mucous  Biembrane. 

Laryngitis. 

Aconite,  471.     In  spasmodic  laryngitis  or 

catarrhal  croup  very  valuable. 
Silver,  nitrate  of,  36a     Powdered  or  in 

solution  to  chronically  inflamed  larynx,  as  in 

phthisis. 
Sulphurous  acid,  188.     Inhalation,  spray, 

or  fumigation. 


Lead  colic 
Lead,) 


{See  Poisoning  by 
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Lead  poisoning.    {See  Faisoning,) 
Lepra.     {See  Psoriasis,) 


Leucorrhcea. 

Alkalies,  176.    A  weak  injection  when  ex- 
cessive secretion  from  glands  of  os. 
Alum, 340.    A  drachm  to  a  pint  of  water  as 

injection.     (See  p.  194.) 
Belladonna,  ^48.     with  tannin   as  bolus 

where  neuralgia  or  ulceration  of  os. 
When  disease  due  to   over-secretion  of 

mucous  glands  about  the  os,  and  much  pain 

present,   inject  sodx  bicarb,   one^  drachm, 

tinct.  bellad.  two  ounces,  aq.  one  pint.    (See 

ref) 
Bicarbonate  op  potash  or  soda,  194.    One 

drachm  to  a  oint  of  water  as  au  injection. 

especially   wnen    discharge    alkaline    and 

copious.    (See  ref.) 
Carbolic  acid,  357.    Diluted  as  injectionfor 

vaginal  leucorrna»L 
(}old  sponging,  71. 
Copper,  284.    Solutions  of  the  sulphate  as 

injections. 
Ergot,  610.    Said  to  be  useful  in  some  cases. 
Iron,  244.    Intemalljr. 
Lead,  251.    As  injections. 
LiMS-WATER,  3x5.    As  injection. 
Phosphate  of  lime,  3x9. 
Spi.nal  icb>bag,  91. 
Tannin,  548.    As  injection.     If  os  ulcerated 

a  suppository  of  tannin  and  cocoa-nut  fat  to 

mouth  of  uterus. 
Vaginal     injections,    76.     Water  at    60 

degrees  F.  to  prevent  recurrence. 
Zinc,  sulphate  of,  286.    Sometimes  added 

to  alum  injections. 


Lice. 

Essential  oils,  421.    (For  formulae,  see  ref.) 
Mercury,  263.     Nitrate  of  mercurv  ointment 

or  corrosive  subiimate  wash  for  lice  on  all 

parts  of  the  body. 
'  364.    The  body  louse  may  be  killed 

by  essential  oils,  as  rosemary,  or  by  powdered 

pyrethrum,  or  by  ointment  of  staphuagria. 

Tne  under  linen  should  always  be  boiled. 

367.    l*he  oleate  destroys  lice  imme- 


diately, and  simultaneously  kills  the  ova. 
Staphisagria,  461.    As  oil  or  ointment  of  the 
powder. 


Lichen. 

Alkalies  192.    fSee  Pruritus.) 

Arsenic,  316.    Sometimes  useful. 

Ca:?tharides,  427.     Internally. 

Chloroform,  37a  As  ointment  to  allay 
itching. 

Cyanide  of  potassium,  574.  Or  hydrocy- 
anic acid.    (See  Itching.) 

Mercury,  364.  Calomeiand  nitrate  of  mere, 
oint.  may  be  mixed,  and  tar  oinL  is  some- 
tines  added  in  patches  of  obstinate  lichen, 
especially  of  the  hands,  even  when  not 
syphilitic. 

Silver^  NITRATE  OF,  358.  The  nitrous  ether 
solution  to  be  painted  every  day  or  second 
day  on  a  patch  of  lichen  the  size  of  the  palm 
with  excessive  irritation. 

Sulphides,  139.    As  baths. 

Warm  batm,  66. 


Liver,  diseases  of. 

Nitric  aciD|  184.  loloDg-sUndinir 
as  congestion  and  cirrnosis,  will  au^mcxtt 
60W  of  oile  after  liver  has  struck  work  finom 
excessive  use  of  mercury. 

Sulphates,  329.  In  purgative  natural  waters 
— small  doses  oft  repeated — sulphate  of 
potash  occasionally  poisonous. 

Locomotor  ataxv. 

Calabar  bean,  53a    Has  proved  very  bene- 
ficial. 

Loins,  pains  in. 

Lead,  351.    As  plaster,  when  pain  due  to 
weakness,  better  than  a  pitch  piaster. 

Also   useful  when  pain  due  to  uterine 
disease  or  piles. 

Lumbago. 

Act  MX  RACBMOSA,  463.    Said  to  subdue  lum- 
bago more  effectually  than  any  other  remedy. 

Acupuncture,  xoi,  X02.  Succeeds  best  whoi 
loin  muscles  of  both  sides  affected,  pain 
being  most  severe  on^  to-and-fro  movement. 
Needle  to  be  run  an  inch  or  more  over  seat 
of  greatest  pain  on  each  side.  Sometimes 
on  withdrawal  cure  is  complete.  When 
sciatica  associated  with  it,  lumlngo  hard 
to  cure.  Acupuncture  useless  when  hig^ 
fever  or  when  acute  rheumatism  is  com- 
mencing. 

Belladonna,  542.  As  plaster  very  valuable 
for  persistent  remains  affecting  a  small 
spot. 

Capsicum,  432.  A  strong  infusion  applied  on 
lint. 

Ether  spray,  90,  xos.  Locally  applied  as 
freezing  mixture. 

Faradization,  io3.  Almost  as  successful  as 
acupuncture. 

Galvanism,  80,  83.  90.    Hiehlv  useful 

Hot  FLAT  IRON,  102.  The  back  to  be  ironed, 
a  piece  of  brown  paper  intervening. 

Ice  and  salt,  90,  102.  Locally  a{^ied  as 
freezing  mixture. 

Iodide  of  potassium,  159. 

Morphia,  578.  Hypodcnnically  injected, 
often  successful  at  once. 

Nitrate  of  potash,  214.  Ten  grains  hourly 
or  every  two  hours  when  urine  scanty  and 
high  coloured,  becoming  turbid  on  cooling. 

Plaster  of  lead  or  pitch,  xoa.  Applied 
after  cure  effected. 

Poultices,  84.  Very  hot.  Should  be  con- 
tinued for  three  hours,  then  the  skin  covered 
with  flannel  and  oiled  silk. 

Thermic  hammer,  102. 

Turkish  bath.  8w. 

Turpentine,  419.    In  twenty-drop  doses. 

Veratrum  VI ride,  452.  As  tincture,  said  to 
be  useful 


Lungs,  hypostatic  congestion 

OF. 

Blisters,  124.    Flying  blisters  to  chbst  and 
perhaps  along  pneumoga&tric  nerves. 

Lupus. 

Arsenic,  295.    Arsenous  acid  as  a  caustic 
Blisters,  137.    In  erythematous  lupus. 
Iodine,  xsa    As  tincture  or  liniment  to  edges 
and  around. 
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Lupus — continued. 

Lead,  a^  Liq.  plumbi  with  one  or  two  parts 
^lycenne,  applied  warm  after  ousts  removed 
in  milder  forms. 

Mbkcuky,  369.  Ointments  in  erythematous 
Inpus^-calomel  oint.  in  scrofulous  and  tuber- 
cular lupus  of  children. 

Acid  nitrate  for  ^  touching  summit  of 
tubercle  ;  if  application  painful,  cover  spots 
with  collodion. 

SiLVBK,  NITRATE  OP,  358.  A  Weak  solution 
gradually  strengthened  in  superficial  kinds 
of  Inpns. 

ZiKC,  385.  Chloride,  iodide  and  nitrate 
loodly. 

Malaria. 

QuiNiA.  618,  6to.  And  allied  alkaloids  (see 
Ague),  also  for  neuralgia  dependent  on 
malarial  poison. 

Turkish  bath,  78.  The  cautious  use  of, 
for  those  suffering  from  vauious  diseases 
caused  by  long  residence  in  a  tropical 
climate. 

Mammary  abscess. 

Belladonna,  543.  (See  Breasts,  inflamma- 
tion of. ) 

Mercury  and  morphia,  olxate  of,  366b 
Locally. 

SuLPHipe  OP  CALCIUM,  143.  Intemall)[— 
occasionally  the  pain  b  temporarily  in- 
creased. 

Tobacco,  504.    The  leaves  as  a  poultice. 

Mania,  acute. 

Act^ca,  464.  After  confinement  or  during 
pregnancy. 

Bromide  of  potassium,  170. 

Cannabis  indica,  608.  A  drachm  of  the 
tincL  with  a  drachm  of  bromide  of  potas- 
sium 

Chloral,    395.      In   acute   and    puerperal 


CoiJ>  douche,  iy  In  maniacal  delirium — 
place  patient  in  a  warm  bath  during  the 
i4>plication. 

CoNiUM,  512.    The  juice. 

Croto.n  oil.  341.  As  a  purgative— a  quarter 
or  third  of  a  minim  every  hour. 

HvoscvASiiA,  570.  In  violent  intermittent 
formv 

HvpsCYAM  ('5,  570.  To  produce  sleep  and  calm 
violent  delirium. 

Morphia,  578.  Hypodermically  to  induce 
sleep. 

Opium,  588.  Many  cases  may  be  satis- 
factorally  treated  with  opium  and  tartar- 
emetic 

Measles. 

AcoNiT^  474.  To  moderate  the  catarrh  and 
bronchitis. 

Carbonate  op  ammonia,  sii.  In  three  or 
five  grain  doses,  every  two  or  three  hours. 

Colo  appusion,  71.    At  commencement. 

Fat,  39a  Hands  and  feet  to  be  rubbed  with 
a  firm  fat  to  remove  heat  and  tightness  pro- 
duced by  rash. 

Mustard,  ^30.  As  bath  00  sudden  retrooe^ 
sion  of  rash. 

Packing,  57.  Especially  on  retrocession  of 
rash. 

Purgatives,    339.     Must    be   given  with 


Vbratrum  viridb,  451.  Has  been  employed. 


Megrim  and  Megraine.  {See 
Sick  ffeadache.) 

Melancholia. 

Bromide  op  potassium,  170,  For  towns- 
people, especially  women,  with  unrndwable 
despondency.  , 

Cassphor,  417. 

Morphia,  1^53.  Hypodermically— useful  in 
patients  with  a  pecular  idiosyncrasy. 

Musk,  358.    Also  castoreum. 

Meniere's  Disease. 

Gelsenium,  540.  The  tincture  in  zo  min. 
doses  thnce  daily. 

Meningitis. 

Antimony,  388.  Tartar-emetic  ointment  as 
counter-irritant  to  scalp  in  tubercular  men- 
ingitis. 

Bromide  op  pota.ssium,  16^  In  the  con- 
vulsions after  simple  meningitis. 

Croton  oil,  341.  Internally  in  Inrdroce- 
phalus  supposed  to  remove  excess  of'^  fluid. 

Ice,  88.    In  a  bag  as  a  cap. 

Menorrhagia. 

AcTiBA,  463.  For  headache  accompanying 
profuse  menstruation. 

Bromide  op  k>tassium,  173.  Most  useful 
in  young  women ;  if  loss  only  at  natural 
period  commence  bromide  a  week  before, 
and  discontinue  when  it  has  ceased  till  a 
week  before  next  time. 
^  If  loss  occur  every  two  or  three  weeks, 

five  bromide  continuously— ten  gr.  dose, 
ut  more  when  organic  clumges  in  womb. 
Cannabis  indica,  608.    Very  useful. 
Chlokide  op  ammonium,  333.    For  head- 
aches. 
Digitalis,     503.     Permanently    efficacious 

when  no  oiganic  disease,  often  temporarily 

so  when  there  is. 
Ergot,  610.    Of  great  use  in  all  forms,  even 

when     the    haeunorThage     proceeds     from 

tumours. 
Oil  op  ci.snamon,  433.    Drachm  doses. 
PwispHATE  OP  lime,  319.    In  aiurmis  firom 

excessive  menstruation. 
Qu  IN  I  a,  631.    Has  been  recommended. 
bAViNE,  435.    When  due  to  want  of  tone  in 

the  uterus. 
Spinal  hot-water  bag,  93.  Tollowerdonal 

and  lumbar  vertebrm. 
Tannin  and  caluc  acid,  348. 

Menstruation,  Disorders  of. 
{See  Amenarrhcsa  and  Menor- 
rhagia,) 

Micturition  frequent. 

Cantharidrs,  438.  In  women  whomictunte 
too  frequently  or  involuntarily  on  coughing, 
from  weaknos  of  sphincter.  One  or  two 
drop  doses. 

Micturition,  painful. 

Alkalies,  aoa  When  caused  by  uric  add  in 
spicular  crystals  in  young  male  children. 
The  citrates  are  best  suited  for  this. 


696 


.INDEX  TO  DISEASES. 


Micturition — continued. 

Camphor,  417. 

Cannabis    indica,     608.    Said    to   relieve 

dysuria  and  strangury ;  bloody  urine  laid  to 

be  a  special  indication  for  this. 
Cantharidbs,  428.    A  drop  of  the  tincture 

(sometimes  five  required)  three  times  a^  day 

for  frequent  desire  to  micturate  with  pain. 
I 

Mosquitoes. 

Cakbolic  acid,  357.  A  weak  solution  sponged 
over  the  body  to  keep  off  mosquitoes. 

Mouth,  diseases  of.     {See  Sto- 
matitis,) 

Aksbnic,  396.  In  a  pecular  circular  rash  on 
the  tongue,  usually  in  children  associated 
with'  stomach  or  intestinal  disturbance,  or  a 
bodv  rash ;  also  in  sloughing  of  the  mouth 
or  throat,  cancrum  <Mris,  &c. 

Chlorate  op  potash,  9^5.  In  ulceration  <^ 
^ums  and  the  parts  of  the  tongue  and  cheek 
in  conturt  with  this. 

In  follicular  and  phagedmic  ulceration. 

Chlorinb  solution,  X48.    In  ulceration. 

Creosote,  35a.  ^  Or  carbolic  acid  gaigle  or 
wash  in  sloughing. 

Lime-water,  3x5.  In  inflammatory  and 
ulcerative  diseases. 

Salicylic  acid,  638.  One  part  (dissolved  in 
alcohol)  to  350  of  water  in  catarrhal  stoma- 
titis and  thrush. 

Silver,  NiTRAT^  OF,  358.  Applied  to  ulcers 
of  mouth. 

Sulphate  op  copper,  383.  Applied  solid  to 
indolent  sores  of  tongue. 

Solution  painted  over  edges  of  gums  in 
ulcerative  stomatitis,  but  generally  dried 
alum  is  better. 


Mucous  membrane,  diseases  of. 

Nitric  acid,  z8o.    When  reddened,  inflamed 
and  glazed. 

Mucx)us  tubercules.     {See  Sy- 
philis,) 


Mumps. 

Mercury,  373.  The  third  of  a  grain  of  grev 
powder  three  or  four  times  a  day  very  useful, 
relieving  pain  and  swelling. 


Muscles,  aching  of,  from  exer- 
tion. 

AcTiBA,  463.  In  a  general  "  bruised  sensa- 
tion." 

Arnica,  58. 

Dripping  wet  sheet,  58.  Well  rub  after- 
wards. 

Turkish  bath,  77. 


Muscular  rigidity. 

Spinal  ice-bag,  91.     If  doe  to  disorder  of 
norvous  centres. 


Myalgia. 

Belladonna.  543.  Often  successful  as  lini- 
ment, though  sometimes  an  opium  li«<tw»*p» 
better. 

Chloride  op  ammonium,  333. 

Ether,  83.    As  spra^r. 

Iodine,  150.  The  ointment  for  pain  in  the 
muscles  of  the  chest,  these  being  tender  on 
pressure,  but  the  skin  may  be  pinched  with- 
out pain. 

Opium,  576.  Poultices  or  frictiotis  writh 
laudanum. 

Poultices,  83,  84.  Verjr  hot,  followed  hj 
application  of  lint  and  oilskin. 


NiEVUS. 

Zinc,   85. 
locally. 


Chloride,    iodide,    and    nitrate 


Nervous  headache.     {See   Sick 
Headache,) 

Nervousness. 

B  ROM  IDE  OP  POTASSi  UM,  X  7a  £q>ectally  tar 
women  who  are  despondent^  irritable  and 
sleepless,  from  overworic,  ^ef,  worry,  &c, 
often  connected  with  migraine. 

Chloral,  396.  When  restlessness  and  de- 
bility. 

Chloroporm,  37Z.  As  spirits  of  chlorofosm 
internally. 

Cold  sponging,  ^^,  When  from  dose  roosnSk 

&C. 

Nettle  rash.    {See  Urticaria. 


Neuralgia. 

Aconite,  464,  465.  As  ointment  or  liuimeitf» 
especially  when  fifth  nerve  affected,  also  in 
neuralgic  sick  headadie — sometimes  veratria 
better.  Spinal  irritation  and  intercostal 
neuralgia  generally  yield  better  to  bdla- 
donna  preparations. 

Alcohol.  364.    With  much  volatUe  ether- 
care  must  be  taken  in  prescribing  iL 

Arsenic,  330.  In  various  neuralgias,  also  in 
angina  pectoris. 

Atropia,  548.  Hypodermically — generally 
morphia  better. 

"— 558.    Trousseau's  method — ^ve  out 

fifth  gr.  eztr.  belL  every  hour  till  ^diness 
induced,  then  lessen  dose,  but  continue  the 
medicine  for  several  days. 

Belladonna,  549  and  ^58.  The  liniment  or 
the  ointment  of  atropia  sometimes  useful  in 
facial  neuralgia. 

Bromide  op  potassium,  X73.  Occasionally 
relieves. 

Cannabis  indica,  608.  Has  been  found  use- 
ful 

Capsicum,  ^33.  A  strong  infusion  on  lint 
covered  with  gutta  percha. 

Carbonic  acid  gas,  134.  Injected  into  vagina 
for  neuralgia  of  uterus. 

Chamomile,  64a  In  neuralgia  of  the  fifUi 
nerve. 

Chloral,  397.    Sometimes  relieves. 

Rubbed  with  an  equal  weight  of  camphor 
and  painted  on  painful  part  or  gently  nibbed 
in,  often  useful  in  neuralgia,  pleuzodyuM, 
and  toothache. 
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Neuralgia — continued. 

Chloratb  op^  potash,  935.  Has  been  re- 
commended in  facial  neuralgia. 

Chloride  op  ammonium,  39^  In  half- 
dnuJun  doses  in  facial  neiualgia,  much  used 
also  for  all  neuralgias. 

Chloropokm,  369.     Occasionally  useful  lo> 
cally.    As  sprav  for   neuralgia  of  uterus. 
Two  or  three  drops  on  cotton-wool  in  ear 
for  faceache  and  toothache. 
■  179.    Inhalation. 

Conium,  51a.    Internally. 

Counter-irritation,  ia6.  A  blister  to  temple 
or  behind  the  ear  of  the  greatest  service  in 
frontal^  and  facial  neuralgia— that  depending 
on  a  diseased  tooth  often  ^elds  to  a  blister, 
also  the  migratory  neuralgia  pains  in  nervous 
women  and  intercostal  neuralgia  left  by 
shingles.  Blisters  should  be  applied,  ac- 
oordmji  to  Anstie,  to  a  posterior  nranch  of 
the  spinal  nerve-trunk  ftom  which  the  pain- 
ful nerve  issues. 

If  blistering  paper  does  not  succeed  in 
neuralgia  a  stronger  preparation  to  be 
tried. 

ClOTON<HLORALy  398.  Five -grain  doees» 
especially  in  faoal  neuralgia,  in  that  due  to 
carious  teeth,  in  that  of  tne  neck  and  back 
of  head,  in  dysmenorrhoeal  neuralgia,  and 
in  epileptiform  tic. 

Ergot,  6i<x    Said  to  be  useful. 

Ethbr,  38X  As  spray  sometimes  relieves  per- 
manently, often  only  temporarily. 

Gblssmium,  530,  oa  In  neuralgia  of  dental 
branches  of  the  tiRh. 

Hydrocyanic  acid,  574.  And  cyanide  of 
potassium  formerly  emplojred  locauy. 

Hvoscyamus,  570. 

looopoRM,  301.  As  saturated  solution  in 
chloroform  locally. 

Iron,  945.  When  aisoriatffd  with  f"iTmiff, 
but  no  organic  cause.  Moderate  dotes  only 
required. 

Morphia,  olxatb  op,  967.  One  or  two 
grains  to  a  diachm,  locally. 

Nitritb  op  amvl.  407.  Inhalation  when 
fifth  nerve  affectca. 

Oil  op  peppermint,  491.  To  be  painted 
over  the  part  in  facial  neuralgia. 

Opium,  576.  The  liniment  rubbed  in  or  a 
hypodermic  injection  of  morphia— sometimes 
a  single  injection  will  cure  old-standing 
cases,  if  not  it  maybe  repeated  every  second 
day  or  so  for  some  time. 

Phosphorus,  396.  From  i-iooth  to  x-isth 
grain  every  three  hours.  Very  useful  in 
all  forms  of  neuralgia,  eqwdally  when  on- 
complicated. 

QuiNiA,  6x9,  690b  In  periodica]  neuralgia, 
whether  malarial  or  not,  huge  doses  should 
be jnveo  just  before  the  expected  attack. 

Useful  also  in  small  frequently  repeated 
doses  in  other  neuralgias,  especially  of  the 
supra-orbital  nerve. 

Spinal  ice-rag,  91. 

Stramonium,  573.    Has  been  used. 

Valerianate  op  zinc,  4*5.  Or  of  ammonia 
in  neuralgia  of  face  or  h^d. 

Vbratria,  449.  An  ointment  of  the  phar* 
maoopoeial  strength  enough  for  the  ftioe,  but 
stronger  ones  necessary  for  sciatica  and 
other  neuralgias,  also  fiw  the  pain  ooosequenC 
on  shingles. 

■  45a.  Tinct  of  veratmm  viride  said 

to  beusefuL 


Nightmare. 

BwmDB  op  POTAssitm,  17a. 


Night  screaming. 

Bromidb  of  potassium,  X79.  In  children's 
attacks  of  night  screaming  often  associated 
with  squinting.  Digestive  organs  to  be 
attended  to  also. 


Nipples,  sore. 

Arnica,  328.    The  cerate. 

Brandy-and-water,  914.  To  be  used  as 
lotion  before  delivery  and  after  each  sucking 
to  prrvent  cracking.  Nipples  should  be 
washed  and  dried  immediately  after  child  is 


removed.    (See  p.  359.) 

Soi 
chapped  nipples. 


Collodion,    398.      Sometimes    applied    to 


Glycbrine,  398.    Of  starch  or  with  eau  de 

Cologne. 
LiMB-WATER,  9x4.    As  lotion. 
Sulphurous   acid,  x88.     Solution  neat   or 

diluted,  constantly  applied. 
^— — — — — — —  328,    With  equal  quantity 

of  gl3rcerine  as  lotion. 
Zinc  shield,  2x4.    Constantly  worn. 


Nodes. 

Iodide  op  potassium^  154, 157.  As  ointment 
in  conjunaion  with  internal  use. 

Mercury,  olbatb  op,  966.  Externally  very 
valuable. 


Nose,  diseases  of. 

Ammonia,  909.  Inhalations,  in  pain  and  in- 
flammation of  nose  and  frontal  bones. 

CoD-uvER  oil,  335.     For  chronic  discharge. 

Glycerine  op  tannin,  344,  345.  For  brush- 
ing out  inside  of  nose  wnen  excoriated  after 
measles,  scarlatina,  ftc_  Also  fcnr  impeti- 
ginous eruptions  of  inside  <^  nose,  most 
severe  where  hairyows  epilation  sometimes 
needful.  Glycerine  of  starch  or  linc  oint- 
ment applied  often  is  a  good  supplementary 
application. 

■  3^5.    In  the  discharge 

of  greenish  black  stinking  mucus. 

Nutrition,  impaired. 

COD-LIVER  OIL,  336.     Especially  in  children. 
LiHB,  9x7.     As  lime-water  or  carbonate  ol 
lime.    Small  doses  as  good  as  large. 

Nymphomania. 

Bromide  op  potassium,  X73.  Large  doses 
required,  at  least  twenty  gxs.  three  times  a 
day. 

Camphor,  4x7. 


Obesity. 

Alkaues,  xoo. 


Solutions  of  (Hcides  or  bicar* 
se  very  questionable. 
Liquor  potasssB.  This  usually, 


however,  fails. 
Vinegar.  183.    A  remedv  to  be  stxongly  con- 
demnea,  as  it  only  reduces  obe«ty  at  the 
expense  of  serious  iqjury  to  the  body. 

CESOPHAGUS,   STRICTURE  OF. 

Nutritive  bnbmata,  xoow  When  swallowiqg 
impossible.    For  dtrectioiis,  sec  ref. 
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Onychia.     {See  Paronychia,) 
Ophthalmia. 

Alum,  937.  Eight  grains  to  one  ounce 
appued  every  quarter  or  half  hour  in  simple 
end  especially  in  purulent  ophthalmia  of 
children. 

Antimony,  394.  As  tartar-emetic  x<36th  to 
x-48th  grain  three  or  four  times  a  day  in 
strumous  ophthalmia.  Sharp  purgation  at 
commencement  useful. 

Carbonic  acid  gas,  T34.  Sxud  to  relieve 
pain  and  photophobia  of  scrofulous  ophthal- 
mia when  applied  to  the  eye. 

COD-LIVBR  oii^  335.    When  strumous. 

Opium,  disagreeable  symptoms 
OF.  (See  Poisoning  by  Opium, ) 

Orchitis. 

Antimony,  393.    As  tartar-emetic  in  acute 

orchitis.    (See  Inflammation.) 
IcB  LOCALLY  APPLiBO,  89.    Also  in  neuxalgia 

of  the  testis. 

Otitis.       {See  Eaty  diseases  of^ 
and  Otorrhea,) 

Otorrhcea. 

Aconite,  476.    In  otitis. 

Alum,  337.  Strong  solution  (sixty  grains  to 
one  ounce)  but  interior  to  glycerine  of  tannic 
add. 

CoD-LiVKR  OIL,  335.    When  chronic. 

Glycbrinb  op  tannin,  345.  Meatus  to  be 
filled  and  plugged  with  cotton-wool — ^not  in 
acute  inflammation  of  meatus. 

Lead,  35a  ^  Solutions  of  acetate  or  diacetate 
as  injection,  especially  when  acute  stage 
just  subsided — m  later  stages  stronger  as- 
tringents needed. 

Limb-watbr,  3x5.  As  a  wash  when  active 
inflammation  present.  In  chronic  cases  far 
ixiferior  to  astringents  such  as  glycerine  of 
taimin. 

Ovarian  tumours. 

Iodine,  xsx.  Ten  oz.  of  tincture  injected 
after  tapping. 

Overwork. 

Bromide  op  potassium,  X7a  When  insom- 
nia, bad  dreams  and  irritability. 

Opium,  591.  A  drop  of  laudanum  with  two 
of  tinct.  nucis  vom.  three  or  four  times  a 
day  for  headaches  with  flushings  and  dys- 
pepsia. 

Phosphate  op  limb,  319,  33a  May  be  com- 
bined with  phosphate  of  iron  and  carbon- 
ate of  lime.    A  grain  of  each  for  a  dose. 

Phosphorus,  337.  In  depression  from  over- 
work. 

Sba-bathing,  55. 

Oxaluria. 

Mineral  acids,  xSs.  When  eructations  of 
sulphuretted  hjrdrogen 


OZCENA. 

Acetate  op  alumina,  338.    Irrigation. 

Alum,  338.  Nose  to  be  well  irrigated  with  a 
solution,  a  drachm  to  a  pint 

Bismuth,  348.  With  equal  quantity  of  Vene- 
tian calc  in  chronic  non-syphilitic  ozoena  to 
be  snufied  up  after  deanng  the  nose  by 
strongly  blowing  it.  Mercurial  powders 
better. 

Carbolic  acid,  353.  A  weak  solution  as 
injection. 

Glycerine  op  tannin,  338.    Ixrigatton. 

Mercury,  37a  White  or  red  preciplcate 
writh  58  times  its  weight  of  sugar  snufl'ed  up 
after  clearing  the  nose  in  the  non-syphilitic 
form. 

— —  371.    Ointment    of  the   nitrate    in 

syphilitic  form.    (See  Syphilis.) 

Tannin,  ^45.  Or  glycerine  of  taimin,  even  if 
syphilitic. 

Pain.   {See  Neuralgia,  Colic^  6-t) 

Atropia,  548.  Hypodermically  in  k>cal 
pain,  in  neuralgia,  sciatica,  glaucoma,  &c. 
When  it  succeeds,  effects  more  lasting  than 
those  of  morphia. 

Belladonna,  558.  Best  remedy  for  every 
kind  of  pain  in  pelvic  viscera  (AnstieX 

Bichloride  op  methyline,  382,  383.  Inha- 
lation produces  general  anaesthesia. 

Carbolic  acid,  35a    As  local  anaesthetic. 

Chloral,  ^97.  Sometimes  relieves  neuralgia^ 
chronic  fneumatism,  gall  stones,  colic,  gas- 
tralgia,  and  even  cancer. 

Chloroporm,  369.  Locally,  generally  inferior 
to  other  anaesthetics. 

-  ^69.  Two  or  three  drops  on 
cotton-wool  introduced  into  the  ear  for  face- 
ache  or  toothache. 

Vapour  on  raw  surface  of  cancers,  neu- 
ralgia of  uterus,  a  photophobic  eye,  &c. 

37*1 373-    As  jrapour  to  produce 


general    anaesthesia.      (See    ref.    for    full 
directions.) 

379.     Inhalation  in  renal  xuid 


biliary  colic. 

CoNiuM,  5x8.  In  camcer,  rheumatism,  neu- 
ralgia, &c. 

Ether,  38a  As  spray  for  local  anaes- 
thesia, also  inhalation  to  produce  general 
anaesthesia.    (See  ref.) 

loDOPORM,  391.  A  suppository  in  painlul 
diseases  vf  rectum  and  bladder. 

Opium,  576.  Poultices  containing  laudanum 
used  in  inflammatioxL  Linim.  opii  rubbed 
in  relieves  neursilgias,  pleurod^nria  and 
myalgia ;  preparations  of  opium  or  morphia 
are  applied  to  irritable,  cancerous  and  sim- 
ple sores. 

$,  577.    The  hypodermic  injection  of 


morphia  extensively  employed  to  relieve 
pain,  llie  unpleasant  symptoms  often  accom- 
panying its  administration  may  usually  be 
obviated  by  combinine  it  with  a  twentieth 
part  of  atropia.  At  hrst  not  more  than  a 
sixth  of  a  grain  ^  of  morphia  should  be 
injected.  A  single  injection  sometimes  cures 
recent  and  even  long-standing  sciatica  auid 
neuralgia.  Useful  in  lumbaeo,  pleurodynia 
and  toothache.  Occasionally  required  in 
pleurisy  or  pneumonia  if  the  suffering  is 
severe  or  persistent  Valuable  in  r^ial, 
biliauy  and  intestinal  colic. 

584.    An  injection   of  laudanum  and 


starch  useful  in  pain  of  bowels  or  organs 
near  the  rectum,  such  as  cystitis  or  uterine 
diseases ;  opium  and  gall  ointment  excellent 
for  painful  bleeding  piles  amd  fissures  of 
anus. 
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Pain — continued. 


\,  59(x     In  chronic  cases  it  b  best  to  try 
all  other)  methods  of  easing  pain,  as  an 


Opium, 

first 

opiate  soon  loses  its  influence, 
Stramonium,  573.    As  ointment. 
Warm  injbction<1,  99.     Soothe  the  pain  of 

cystitis,  prostatitis,  abscess  of  the  prostate 

and  pelvic,  and  abdominal  pains  generally. 


Palpitation. 

Aconite,  476^ 

Camphor,  417.    In  nervous  palpitation. 

Hot  poot  bath,  67. 

Paralysis. 

Belladonna,  557.  When  depending  on 
chronic  inflammation  of  the  cord.  Brown- 
S^uard  gave  ergot  internally,  applying 
belladonna  as  plaster  or  ointment  along  the 
spine. 

Calabar  bran,  519.  In  general  pand3r8is 
of  insane,  also  in  progressive  muscular 
wasting  without  much  mental  disorder.  Also 
in  some  cases  of  long-standing  hemiplegia ; 
sometimes  in  paraplegia,  locomotor  ataxy, 
and  writer's  cramp. 

Cannabis  indica,  608.  For  retention  of 
urine  from  spinal  disease. 

Counter  •  irritation,  zaS.  By  blistering 
fluid  in  peripheral  paralysis  of  seventh  nerve. 

Ergot,  6zo.    Said  to  be  useful  in  paraplegia. 

Nux  vomica,  600.  Or  strychnia  recommended 
by^  Brown-S^quard  in  paraplegia  from  soft- 
ening and  wasting  of  cord.  Often  useful  in 
motor  paralysis. 

Phosphorus,  337.    In  hysterical  paralysis. 

Strychnia,  595.  In  aO  forms  (except,  ac- 
cording to  Barwell,  in  cerebral  and  spiital 
paralysisX  (See  ref.)  Dose  recommended 
from  i-8oth  to  x-isth  grain. 


Paronychia. 

Mercury,  265.  As  ointment  applied  for  ten 
minutes  every  hour.  Poultices  at  other 
times. 

Nitrate  op  lead,  265.  Dusted  00  diseaaed 
tij«ues  night  and  morning. 


Parturition.    (See  Confinement) 

Pediculi.    {See  Lice,) 
Pemphigus. 

Arsenic,  ^z6.  Largest  dose  five  min.  liq. 
aisenicahs  three  times  a  day,  not  on  enqity 
stomach.    (See  ref.) 

Pericarditis.  (See  Hearty  Diseases 
of,) 

Periostitis.    (See  Nodes,) 

Iodide  op  potassium,  157,  Z5&  In  tyfihilttic 
children ;  also  in  non-syphilitic  periosteal 
thickenings. 

Mercury  and  morphia,' olbate  op,  tfA, 
Locally. 


Peritonitis.    (See  also  Puerperal 
Peritonitis.) 

Opium,  583.    To  quiet  intestinal  movements. 
Poultices,  Br     Large,  hot  and  frequentlv 

renewed.    Should  be  thin  and  covered  with 

cotton  wool. 

Perspiration,  excessive. 

Atropia.  599'and545.  In  sweating  of  phthisis 
and  exhausting  diseases.    (See  Phthisis.) 

Belladonna,  543.  As  liniment  locally  to 
afliected  part,  auso  tincture  internally  es^- 
cially  in  weakly  children  who  perspire 
profusely.  Also  very  tiseful  where  the 
perspiration  has  caused  the  skin  of  the 
feet  to  peel  off,  leaving  the  dermis  red  amd 
tender. 

Ergot,  6ia     Said  to  arrest  sweating. 

Lead,  251.  As  ointment  of  equal  parts  of 
emp.  plumb,  and  linseed  oil  si»ead  on  linen 
ana  wrapped  round  the  feet  when  they 
sweat— to  be  renewed  every  third  day  for 
nine  dasrs. 

Oils,  330.  Rubbed  into  the  whole  skin  to 
prevent  sweating  accompanying  exhausting 
diseases  as  phthisis ;  but  sponging  with  a 
weak  acid  wash  better. 

Opium,  539  and  $91.  As  Dover's  powder  may 
sucosed  after  zmc  has  failed. 

PiCROTOXiNE,  497.    In  lb  gr.  doses. 

In  m\|  gr.  doses  thrice 


Pilocarpine,  497. 

daily. 
QuiNiAj    631.  ^  In 

chronic  phthisis. 


exhausting  diseases   as 
If  a  small  dose  fail,  one 
of  six  or  eight  grs.  at  once  or  in  portions 
repeated  hourly. 

In  many  cases  a  night  draught  of  quinia, 
sulphate  of  zinc,  and  sulphuric  ado  very 
useful. 
Spinal  ice-bag,  91. 
Sponging,  very  hot,  67.    In  phthisis. 
Sponging,  with  acidulated  water,  176. 
Tannin  or  gallic  acid,  348. 
Zinc,  oxide  op,   987.      In  two-grain  doses 
nightly    to    control    profuse     colliquative 
sweatmg. 

Pharyngitis.    (See  Throaty  Sore,) 


Phlebitis. 

A  blister,    is6. 
superficial  vein. 


Over  course  of  inflamed 


Phlegmasia  dolens. 

Hamambus,  349. 

Photophobia.    (See  Eye,  Diseases 
of:  also  Conjunctivitis,) 

Phthisis. 

Alcohol,  368.  Brandy  and  milk  before  break- 

fasL 
Arsenic,  5.    When  red,  smooth,  clean  "irri- 

uble  "  tongue. 


— ^—    aoT.      As    cigarette— caution     re- 
quired.   (See  ref ) 


rature. 


309.    Useful  in  the  diarrhoea. 

3az.     Probably  diminishes  tempe- 
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Phthisis — continued. 

Atropia,  544.    i-aooth  to  i-iooth  hypoder- 

mically.  or  x-7oth  to    i-sotb,  or   even,  in 

exceptional  cases,  i-goth  in  pill,  to  check 

excessive  perspiration. 
BsLLAUONNA,  54a.     Liniment  or  plaster  for 

hypersensitiveness  of  the   muscles  of  the 

chest. 
BsMZoiNf  395.^  One  drachm  of  the   comp. 

tinct.    in   boiling   water   as   inhalation    to 

lessen  oou^h  and  expectoration  in  chronic 

phthisis. 
BusTsi^,     za6.     In     chronic     or     fibroid 

phthisis. 
Brandy,  368.    Or  rum  and  milk  before  break- 
fast. 
Chijoral,  395.  To  produce  sleep,  allay  cough, 

and  check  sweating. 
Cnloratr  op  potash,  a3c    A  concentrated 

solution  to  be  drunk  ad  libitum. 
Chloroform,  3^1.    With  glycerine  or  honey 

for  the  cough  m  fibroid  phthisis. 
CoD-LiVBB  011,335,136.      Very  valuable  in 

nearly  all  forms  of  this  disease,  especially 

at  commencement.    (See  ref ) 
CouNTSR-iRRiTATioN,  ia6.    Only  to  relieve 

pain  in  acute  forms,  as  iodine  liniment ; 

({uiets  cough  and  diminishes  expectoration 

in  chrmic  or  fibroid  phthisis. 
Crbosotb,  3^5.  Tar,  or  carbolic  add  to  check 

expectoration. 
Croton-cmloral,  403.    In  the  night  cough. 
Croton  oil,  -yy^,  witn  or  without  liq.  potasss 

as  cottnter-imtant  to  chest.    Caution  must 

be  used. 
Enbmata,  583.    Of  starch  and  laudanum  for 

the  diarrhoea. 
Gblsbmium,  535.     For  the  cough. 

Glycbrinb,  343.    In  last  stage  with  water  as 

wash  for  dry  shiny  mouth. 
HvPOPHOSPHiTBS,    aaa.    Of  lime  or  soda,— 

should   be   given    alone.    Most    useful  in 

early  stage  imd  in  young  subjects. 
lODiNB,    1^9.      As   liniment   painted    under 

clavicles  m  chronic  forms  to  allay  harassing 

cough  and  to  check  secretion. 

■  rsa.  As  inhalation  in  chronic  phthisis 
to  lessen  expectoration  and  cough. 

Ipbcacuanha,  443.  Spray  to  throat  when 
bronchial  asthma  and  emphysema  combined 
with  fibroid  phthisis. 

Mbrcury,  377.  The  hundredth  of  a  grain  of 
corrosive  sublimate  every  two  or  three  hours 
in  diarrhoea. 

Opium,  581.  Or  morohia  in  a  viscid  vehide 
for  cough,  especially  where  this  is  due  to 
inflamed  condition  of  throat — ^morphia  lozen- 
ges very  useful  here. 

-^— —  591.  As  Dover's  powder  for  night 
sweats. 

Oxygen,  ia9. 

Phosphatb  op  limb,  ai9.    In  diarrhoea. 

■  —  aaok    In  chronic  forms 

of  phthisis  with  little  or  no  fever. 

PiCROTOxiNE,  497.  (See  Perspiration,  ex- 
cessive. 

Pilocarpine,  497.  (See  Perspiration,  ex- 
cessive.) 

QuiNiA,  6ao.  In  acute  phthisis  to  reduce  tem- 
perature. 

'  6ax.    In  chronic  phthisis  to  check 

sweating.  If  a  small  dose  fail,  a  dose  of  six 
or  eight  grs.  administered  at  once  or  in  por- 
tions repeated  hourly. 

Salicylic  acid,  618.  In  five-gr.  doses  for 
foul  breath  and  offensive  expectoratioo. 

Sea-bathing,  55.  ^  If  chronic,  little  or  no 
fever,  without  active  depositioo  of  tubercle 
or  scrolulous  pneumonia. 


Phthisis— «>/r//«/y^//. 

Silver,  nitrate  op,  a6oh  Sometimes  in- 
jeaed  into  trachea.    (See  ref.) 

Sponging,  very  hot,  67.  For  excessive  per- 
spiration. 

Sulphuric  acid,  186.  With  sulph.  xinc,  to 
check  perspiration. 

Sulphurous  acid,  z88.  Inhalation,  spray  or 
fumigation  in  chronic  phthisis. 

Turkish  baths,  76.     For  the  cough. 

Vinegar,  x86.  With  laurel  water  to  dieck 
sweats. 

Piles, 

Aloes,  643.    To  gently  relieve  bowels. 

Bromide  op  potassium,  16a.  In  five  parts 
glycerine  locally  to  ease  pain. 

Calomel,  348.    As  ointment. 

Castor  oil,  341. 

Cold  injection,  76.  Half  a  funt  before 
going  to  stool  every  morning. 

Gallic  acid,  348.    With  opium  as  ointmoit. 

Hamamblis,  349.  As  lotion  or  injection  as 
well  as  by  mouth  in  piles,  whether  bleeding 
ornot. 

Ice,  89.  Locally  applied  for  pain  after  c^iera- 
tion. 

Lead,  351.  As  plaster  for  pain  in  back  due  to 
piles. 

Nitric  acid,  185.  Strong,  applied  to  in- 
ternal piles,  also  to  granular  or  ulcerated 
piles.  Half-ounce  er  one  ounce  to  half  a 
pint  of  water  as  lotion  for  bleeding  piles. 

Opium,  584.  Mixed  with  gall  ointment,  an 
excellent  application  for  painful  bleeding 
piles.     Milo  purgatives  also  reqtiired. 

Rhubarb,  648.  About  ten  grs.  of  the  root  to 
be  chewed  nightly  if  a  laxative  is  needed. 

Useful  also  in  hsmorrhoidal  swellings  of 
pregnancy. 

Sulphur,  138.  Five  to  ten  grs.  with  one 
drachm  conf.  seim.  in  the  mocniqg  as  a  ]az> 
ative. 

Pityriasis. 

Borax,    193.       Saturated  ^  solution    locally 

several  times  a  dajr  in  pityriasis  of  scalp. 

If  not  successful  try  it  as  glycerine  of  borax. 
Glycbrinb  op  borax,  34>    In  pityriasis  of 

scalp. 
Lead,  asa     Liq.  plumb,  two  ozs.,  glycerine 

two  ozs.,  to  four  ozs.  of  water  as  lotioa. 
Mercury,  364.    Citrine  ointment  especially 

when  pityriasis  of  hairy  parts  of  face.    Ofken 

well  to  add  tar  ointment 
Sulphurous  acid,  x88.     With  glycerine  in 

conjunction  with  warm  baths. 

Pityriasis  versicolor. 

Mercury,  365.  The  bichloride  in  solutiop  two 
grs.  to  the  oc.  of  water  as  a  lotion. 

;; ^66,  667.     The  oleate  of  mercunr 

with  ether  applied  with  a  camel-hair  pencil. 

Sulphurous  acid,  z88.  The  B.  P.  add  with 
glycerine ;  warm  baths  should  also  be  em- 
ployed. 

Pleurisy. 

AcoNiTB,  47a.    Has  marked  effecL 
Antimony,  aoa.    As  taruu>emetic.    (See  Ia« 

flammation.) 
Blisters,  las.    Lax;^  and  fljring  after  subsi- 
dence dT  innaminauon  and  fever,  to  further 
absorption  of  the  fluid.    The 
if  any,  should  be  healed  at  once. 
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Pleurisy— r^«/'/VM^A/. 

Coo-uvBR  OIL,  335.    In  chrooic  form. 
loDiDB   OP  POTASSIUM,   1 59.      To  quickcn 

abaorption  of  inflammatory  effusions. 
Iodine,  149.    As  liniment  to  diest  to  promote 

absorption. 
— —  isa.    Solution  (weak  at  first)  injected, 

after  tapping  the  injection, — may  contain 

other  dismfectants. 
Morphia    injsctioNj     578.      Occasionally 

needed  for  severe  pain. 
Packing,  57. 
Potash,  903.    As  liquor  potassae  Is  occasion- 

ally  employed  in  pleurisy  to  promote  the 

abaorpjcion  of  the  mfiammatory  formations, 

but  it  is  unadvisable  to  use  it  long. 
PouLTicBS.  83.    Large,  hot,  and  frequently 

renewed. 
Sinapisms,  430W    Large. 
Vbratrum  viridb.  451.    Opinions  differ  as  to 

whether  it  should   be   used  in   sthenic  or 

asthenic  fbnns. 


Pleurodynia. 

Acr^A  racbmosa,  463.    When  pleurodynia 

due  to  uterine  derangements. 
Belladonna,  84,  549.     Generally  liniment 

best,  sometimes  the  plaster  better. 
Blistbring,  ia8.    Sometimes  strong  vesica* 

tion  necessary. 
Chloral,  397.    Made  liquid  with  equal  weight 

of  camphor,  and  rubbed  gently  in. 
Croton  oil,  Z49.    Has  been  recommended  in 

obstinate  pleurodynia. 
Ether,  84.    As  spray  sometimes  immediately 

and  permanently  removes  pain. 
Iodine,  149.    As  a  liniment. 
Mustard,  149.    As  poultice .- 
Opium,  576.    The  hniment  may  be  rubbed 

in,  or  sometimes  a  hypodermic  injection  of 

morphia  may  be  necessary. 
Poultices,  84.    Very  hot ;  followed  by  appli- 
cation of  lint  amd  oilskin ;  belladonna  Itni- 

ment  generally  better. 


Pneumonia. 

Aconite,  47a.    Has  marked  effect: 
Antimony,  19.  Small  frequent  doses  of  tartar- 

emetic  when  skin  hot  and  dry — better  here 

than  aconite. 
aoa.     At   commencement.    If  pa- 
tient weak  must  take  alcoholic  stimulants 

as  well. 
Blisters,  lac    Lessen  the  pain ;  should  be 

used  in  moderation. 
Morphia  injection,  578.    Sometimes  needed 

for  severe  pain. 
Packing,  58.    Some  pack  the  chest  only,  re- 
newing lunirly. 
Phosphorus,  337.    Eq»ecially  when  typhoid 

symptoms. 
Poultices,  84.    Large  and  hot.    To  encircle 

whole  chest  in  chil(&en. 
QuiNiA,  690.    To  reduce  temperature. 
Salicylic  acid,  638.    And  salicylate  of  soda 

reduce  temperature,  but   do  not  seem  to 

shorten  fever. 
Sinapisms,  43a.    Large. 
Veratrum  viride,  A51.     Opinions  differ  as 

to  whether  it  shoula  be  used  in  sthenic  or 

asthenic  forms. 


Poisoning  generally. 

Sulphatb  op  zinc,  986.    The  best  emetic 


Poisoning  by  acids. 

Alkalibs  xflg.     The  least  irriuting  to  the 

stomach  to  be  selected. 
Magnesia,  oxidb  op,  919. 

Poisoning  by  alcohol. 

Cold  douche,  74.      Poured  for  some  time 

from  a  height  on  to  the  head. 
Cold  water,  47.    Smartly  sprinkled  on  face. 

Poisoning  by  alkalies. 

Acids,  184.    Dilute. 

Poisoning  by  antimony. 

Alkalies,  198. 

Tannin,  194,  61  x.    Or  stroi«  tea  or  coffee. 

Poisoning  by  arsenic. 

Bicarbonatb  of  magnesia,  198.  Or  other 
alkalies. 

Charcoal,  139.    Half  an  ounce  or  more. 
Oxide  op  magnesia,  919. 

Poisoning   by   belladonna   or 

ATROPIA. 

Alkalies,  198.  Especially  bicarb,  of  mag- 
nesia in  poisoning  by  alkaloids. 

Ammonia,  909.    Breathed  into  air  passages. 

Charcoal,  139.  In  poisoning  by  oellsidonna. 
Half  an  ounce  or  more  must  be  given. 

LiME-WATBR,  568.    Has  been  recommended. 

Phvsosticma,  565.    Possibly. 

Poisoning  by  chloral. 

Physostigma,  59a 

Strychnia,  397.  The  antidote  according  to 
Liebreich. 

Poisoning  by  lead. 

Alkalibs,  X98.     Especially  bicarbonate   of 

magnesia  in  poisonmg  by  metallic  salts. 
Iodide  op   potassium,    X59.      In    chronic 


Lukewarm  drinks.  959, 953.  Or  sulphate  of 
soda,  sulphate^  of  magnesia,  or  fr«sAly  pre- 
cipitated sulphide  of  iron ;  inomote  vomiting 
—use  stomach  pump—eive  milk  with  white 
of  egg  m  ocmU  Uadpatfommg. 

Sulphides,  140.    As  baths  in  chronic  fonn. 

Poisoning  by  mercury. 

Alkalies,    198.     Bicarbonate  of  magnesia 

best. 
Baths,  967.    Simple  or  sulphurous. 
Charcoal,  X39.     In  poisoning  by  corrosive 

sublimate,  half  an  ounce  or  more  must  be 

given. 

Poisoning  by  nitrate  of  silver. 

Alkalies,  198.     Especially  the  bicarbonate 

of  magnesia. 
Chloride  op  sodium,  993. 
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Poisoning  by  opium  or  morphia. 

Ammonia,  009.    Breathed  into  air  passages. 
Atkopia,  «69.    Quarter  to  half  a  grain  hypo- 
dermiamy. 

BiCARBONATB  OP  MAGNSSIA,  I98. 

Bromidb  op  potassium,  i7i.  Controls  dis- 
agreeable effecu  of  medicinal  doses  of 
0|Mum ;  ao  grk  an  hour  before,  and  the  same 
dose  two  hours  after,  the  opiate. 

Charcoal,  13a.    Half  an  ounce  or  more. 

Cold  douchr,  74.  Poured  for  lome  time  from 
a  height  on  the  head. 

Cold  water,  47.    Smartly  sprinkled  on  fiice. 

Stomach  pump,  586.  Rouse  patient,  keep 
him  consuntiy  moving  to  prevent  sleep, 
give  strong  coflfee,  apply  cold  affusion 
to  head,  and  if  necessary  adopt  artificial 
respiration. 

Poisoning  by  oxalic  acid. 

Limb,  9x5.    Salu  of. 

OXIDB  OP  MACNSSIA,  3X8. 

Poisoning  by  phosphorus. 

CoppBR  SALTS,  337.  Better  than  tuxpen- 
tine. 

TURPBNTINB,  337. 

Poisoning  by  physostigma. 

Atropia,  S64.  One-fiftieth  to  one-thirtieth  of 
a  ^in  hypodermically,  repeated  till  effects 
evident. 

Chloral,  397.    The  antidote. 

Poisoning  by  picrotoxine. 

Chloral,  397.    The  antidote. 

Poisoning  by  strychnia. 

Alkaunb  bicarbonatbs,  198.  Magnena 
best. 

Calabar  bban,  516.    As  an  antidote. 

Charcoal,  13a.    Half  an  ounce  or  more. 

Chloral,  397.    The  antidote,  see  p.  603. 

Nitrate  of  amvl,  408.     Inhalation. 

Stomach  pump,  598.  If  available  before 
tetanic  symptoms,  animal  charcoal^  tannin 
solution  of  iodine,  chloro/arm  inhalaiion. 
injection  of  curare  or  of  methyl  and  ethyl 
compound  of  strychnia,  bruda  or  of  thebaia, 
artincial  respiration,  fats. 

Pregnancy.     {See  Vomiting.) 

AcTi«A,  463-  To  prevent  miscarriages  in  irri- 
table or  prolapsed  uterus. 

Bromide  op  potassium.  173.  For  frightful 
delusions  in  later  months. 

Sea-bathing,  53.  In  earlier  months,  unless 
there  have  been  several  miscarriages  or  the 
patient  is  of  very  excitable  temperament. 

Prolapsus. 

Alum,  336.  In  solution,  six  grains  to  the 
ounce,  m  prolapsus  ani  and  uteri. 

Ice,  89.  Locally  applied  in  prolapsus  of  rec- 
tum or  uterus  when  parts  inflamed. 

Strychnia,  600.  In  prolapsus  ani,  especially 
in  children.  If  there  is  constipation  nux 
vomica  may  be  added  to  a  putative,  as 
tinct.  of  rhubarb.  If  there  is  diarrhoea  it 
should  be  checked. 


Prolapsus — amtinued. 

Sulphur,  138.    In  prolapsus  recti  has  a 

fidal  effect  in  addition  to  that  due  to 

tive  properties. 
Tannin,  3^8.    As  catediu,  kino,   red   sum, 

rhatany ;  naematoxylum  injections  to  irMiain 

prolapsus  anL 

Prostatitis. 

Cantharidbs,  438.      A  drop  of  the  tznct. 

f five  may  be  required)  three  or  four  tinges  a 

oay. 
Hot  injections,  99.    To  relieve  pain. 


Prurigo. 

Borax,  X95.    (See  Pruritus.) 

Cantharidbs,  437.    Internally. 

Carbolic  acid,  351.    Oil  of  auie,  &c.     (See 

Pruritus.) 
CiiLOROPORM,  37a     As  ointment    to    allay 

itching. 
Cyanide  op  potassium,  574.   Or  hjrdrocyanic 

acid.    (See  Pruritus.) 
Ice,  88.    For  prurigo  of  vulva. 
lODOPORM,  391.    ^  ointment.    One  dradun 

to  the  ounce. 
Sulphur,  137.^   With  tar  and  benaoated  laid 

as  ointment  in  genuine  prurigo. 
Turkish  bath,  80.    When  unconnected  with 

lice. 
Warm  baths,  66. 


Pruritus. 

Alkalies,  193.  An  alkaline  solution  such  as 
a  drachm  of  carbonate  of  potash  or  soda  to 
a  pint  of  water  applied  with  a  small  piece 
of  sponge  in  itching  of  urticaria  or  lichen. 
Solution  of  cyanide  of  potassium,  same 
strength,  better  still. 

Alum,  338.  A  strong  solution  for  pruritus 
vulvae. 

Arsenic,  397.  In  itching  of  the  nose  accom- 
panving  asthma-like  affections.  (See  Asth- 
ma.) 

Benzoin,  4133.  The  comp.  tinct.  painted  00 
the  skin  in  eczema,  urticaria,  &c 

BoRACic  ACID,  105.  A  teaspoonful  dissolved 
in  a  pint  of  boiung  water,  used  tepid  or  ookl 
as  lotion  in  pruritus  pudendL 

Borax,  xo^,  196.  Five  to  ten  grains  to  the 
ounce  of  hot  water  in  oruriginous  eruption  on 
mucous  membrane  of  vulva  and  vagina.  In 
this  complaint  infusion  of  tobacco,  iodide  of 
lead  as  ointment,  .bismuth  and  morphia  as 
ointment,  chloroform  as  vapour,  liniment  or 
ointment;  lead  lotion,  nitrate  of  silver, 
alum  in  solution,  tannin  in  solution,  are 
often  useful,  especially  when  alternated. 

Camphor,  41  c  An  addition  to  dusting 
powders  to  allay  heat  and  itching  of  eciema 
and  intertriga 

Carbolic  acid,  351.  In  chronic  eczema, 
psoriasis  and  erythema,  or,  better  stilly  Bq. 
carbooas  detergens,  oil  of  cade,  or  oleum 
ruscL 

^  ;-  353-  A  weak  lotion  (x  in  xoo) 

in  pruritus  ani  and  pudendi. 

Chloroporm,  370.  As  ointment  to  allay 
itching  of  skin  diseases. 

Chromic  acid,  X9a  In  solution  locally  ap> 
plied. 

Cyanide  op  potassium.  574.  A  drachm  in 
a  pint  of  water  as  lotion  for  urticaiia, 
lichen,  ecsema,  and  prurigo  where  the  akin 
is  unbroken. 
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Pruritus — continued. 

Hydrocyanic  acid,  574.  Thirty  dropt  of 
B.  P.  acid  in  an  ounce  of  water  or  glycerine 
may^  be  used  instead  of  the  cyanide  of  po" 
tassium  solution. 

Lead,  35a  Lotions  ease  itching  of  urti- 
caria. A  stronff  lotion  useful  in  pruritus 
pudendi.  especially  where  mucous  memhnme 
red  and  excoriated.  If  this  is  dependent  on 
worms  or  tumour,  lotion  useless. 

Mbrcury,  363, 963, 364.  Strong  solutions  of  bi- 
chloride, black  wash,  yellow  wash,  or  mer- 
curial ointment  in  itclung  of  skin  affections. 
An  ointment  of  a  drachm  of  calomel  to 
one  oz.  of  lard  is  best,  not,  however,  in 
urticaria. 

Calomel  cnntment  useful  in  pruritus  ani, 
but  less  so  in  pruritus  pudendi.  In  obsti- 
nate cases  of  these,  blisters  to  thighs  or 
leeches  useful. 

Calomel  ointment  useful  in  itchy  scabbi- 
ness  of  scalp  and  in  pityriasis  of  scalp. 

Nitrate  of  mercury  ointment  will  destroy 
lice. 

Salicyclb  Acid,  6w.  As  ointment  in  pru- 
ritus ain.    See  reL 

SiLVBR,  NITRATE  OP,  3^8,  359.  To  be  painted 
every  day  or  second  ciay  on  a  patch  of  lichen 
the  sixe  of  the  palm  causing  excessive  irrita- 
tion. A  weak  solution  often  relieves  pruritus 
ani  and  pudendi ;  apply  well  with  camel>hair 
brush  three  or  four  times  a  day. 

A  strong  solution  in  pruritus  cutaneus  of 
the  meatus  auditorius  without  eruption  on 
skin;  the  memb.  tymp.  to  be  carefully 
avoided.  If  itching  from  dryness  of  ear  or 
deficient  secretion  of  wax,  try  first  almond 
oil  or  glycerine. 

Psoriasis. 

Arsenic,  316.  At  first  apparently  aggravates 
the  disease  but  soon  heals  iL  Largest  dose 
required  five  min.  liq.  arsen.  three  times  a 
day— never  on  empty  stomach.  For  rules 
for  giving  arsenic,  see  ref. 

Cantharidbs.  437.     Internally. 

Carbolic  acio,  351.  Or  better  still  liquor 
carbonas  detcrgens,  oil  of  cade,  oleum 
rumri. 

CopiKK,  siLPHATB OF,  283.  Applied  soUd  to 
spots  of  psoriasis,  simple  or  kpecific. 

Mbrcl'RV,  364.  Calomel  and  nitrate  of  mer- 
cury ointment  may  be  mixed,  and  tar  oint- 
ment may  be  added,  in  patches  of  obstinate 
psoriaus,  especially  of  hands,  even  when  not 
»yphilitic. 

Oils  AND  pats,  33c.  To  lubricate  skin,  used 
in  conjunction  with  warm  baths. 

SiLVBR,  nitratb  OP,  3s8.  Or  sulphate  of 
copper.  An  occasional  application  useful  in 
psoriasis  of  the  tongue  and  mucous  mem- 
brane of  mouth.  If  these  are  syphilitic, 
mercurials  besL 

Soap,  193.    Assists  removal  of  scales. 

Sulphides,  139.  In  baths— not  in  acute 
stage. 

SiLPMUR,  139.    IntemBlIy. 

TaR(  351,  35 J.  In  obstinate  forms  may  be 
pamied  on  the  patches  and  left  on,  or  creo- 
sote ointment,  petroleum,  cade,  and  carbolic 
soaps  of  various  strengths  luefuL 

Tl'RKISH  BATH,  76. 

Warm  bath,  66.  Especially  in  actite  stage, 
rain  or  boiled  water. 


Puerperal  fever,  etc 

Antimony,  394.    As  taxtar-enetk  for 
but  bromide  and  chlonl  better. 


Puerperal  fever — continued. 

Bbouidb  op  potassium,  Z73.    For  mania. 
Chloral,  395.    For  mania  and  convulsions. 
Morphia,  579.     Hypodermically  sometimes 

arrests  puerperal  convulsions. 
Turpbntinb,  419.     Has  been  used. 

Puerperal  peritonitis. 

Antimony,  393.    As  tartar-emetic.   (See  also 

Inflammation.) 
Chlorinb  solutio.v,  148.    For  washing  out 

vagina. 

Purpura. 

Ergot,   609.      Has  been    strongly  recom- 
mended. 
Turpentine,  419^    Has  been  used. 

PviEMiA  AND  Septicemia. 

QuiNiA,  63a  Supposed  to  diminish  tempera- 
ture. 

Salicinb,  639. 

WAR.M  bath,  67.  Stump  to  be  immersed  to 
avert  pyemia. 

Pyrosis. 

Bismuth,  348.  Useful  in  the  various  fonns, 
whether  acid,  alkaline  or  neutral. 

Lead,  354.  Soluble  preparations  are  recom- 
mended. 

Nitric  acid,  i8r.  Or  hydrochloric  acid 
in  small  medicinal  doses  shortly  before  meab 
when  pyrosis  acid,— after  when  pyrosis 
alkaline. 

Sulphurous  acid,  189. 

Quinsy.    {See  Throat,  diseases  of.) 
Rectum,  diseases  of. 

Bromide  op  potassium,  163.  Locally,  m  five 
parts  glycerine  in  fissures  of  rectum  and 
painfufgrowths. 

loDOPORM,  391.  As  suppository  in  painful 
diseases. 

Phosphorus,  336.    In  chronic  inflammation. 

Renal  colic.     {See  Colic) 
Restlessness. 

Aconite,  476.  One  drop  of  tincture  at  bed- 
time, repeated  if  needful. 

Warm  si'ONCINc,  66.  To  induce  sleep  and 
calm  restlessness  of  convalescence. 

Retention  of  urine. 

Cannabis  indica,  608.     When  from  spinal 


Rheumatism,  acute. 

Acid  steam-bath,  81.  Relieves  pain  and 
checks  perspiration. 

Aconite,  475.  Often  subdues  pain  in  in- 
flamed jomts  and  perhaps  shortens  the 
fever. 

AcTiBA  racbmosa,  463.  Hasbecs  much  used, 
said  to  quell  the  pain  speedily. 
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Rheumatism,  kcvt^— continued. 

BlCAKBONATB  OK  CITRATE  OF  POTASH,    aOO, 

aoi.  OiHnions  veiy  divergent.  Seems,  how- 
ever, to  relieve  paui. 
BusTSKiNC,  ia8.     Large  fl)raig  blisten  to 
inflamed  joint. 

COLO-WATBR     TREATMENT,    Oa.       lovaluaWe 

in  hyperpyrexia.    (See  p.  6j.) 

Cold  wet  compress,  vj.    To  painful  jomts. 

CoNiuM,  s«a.    Internally  to  relieve  pain. 

Lime-juice,  185.  Eight  oa.  daily;  lemon- 
juice  inferior. 

Nitrate  of  potash,  asj.  *«  »«J;K«^ .?<»** 
(half  01.  to  one  ofc  in  the  day)  freely  diluted 
in  water  or  lemonade— thought  highly  of  by 

some.  ...  .. 

Opium^  Ma    Hypodennically  to  reheve  pam 

and  induce  sleep. 
Packing.  57.    If  patient  cannot  be  moved, 

front  of  body  may  be  packed. 
Poultices,  83,  84.    Very  hot  on  the  painful 

part. 
QuiNiA,  6ai.     Recommended  by  some  (see 

Salicin,  635.  Thirty  grains  every  two  hours 
or  even  hourly  at  first.  Improvement  gene- 
rally in  one  or  two  days,  and  course  of  fwer 
much  shortened.  Mitigation  of  pam  first 
sign  of  improvement. 

Salicylate  of  soda,  636.  Behaves  as 
salicin.  ^  ,  ... 

Salicylic  acid.  656.  Behaves  as  salicm, 
but  is  very  slightly  soluble  and  liable  to 
impurities.  *     •     _• 

Sulphurous  acid,  189.  After  fumigation, 
patient  to  be  covered  with  bed-clothes  which 
have  been  exp(Med  to  strong  fumes,  this 
produces  perspiration,  sleep  and  relief. 

Tepid  or  cold  sponging,  57.  If  prejudiced 
against  packing.  ..«  j  *  ^ 

Turkish  bath,  79.    For  modified  form,  see 

Veratria,  450^  As  ointment  to  rheumatic 
joints.    It  often,  however,  fells.  .        . 

^ 45a.    Veratrum  vinde  as  tuct  is 

said  to  be  usefuL 

Rheumatism,  chronica 

AcT.«A  RACEMOSA,  46«..463-  Signally  bene- 
ficial where  after  pain  m  most  joints  without 
fever  one  joint  becomes  thickened  and  use- 
less, warmth  sdlays  pain  and  it  almost  ceases 

Also  useful  in  some  other  forms  of  chronic 
rheumatism. 
Blistering,   138.     Nightly  in  gonorrhoeal 

Capsicum.  43a.  A  strong  infusion  applied  on 
lint  for  rheumatic  pain& 

Carbonic  acid,  134- .  Natural  waters  con- 
tainmg  much  carbonic  acid  used  extemaily. 

Chloral,  397-    Oft«n  relieves  the  pam. 

Cod-liver  oil,  336.  .      j j  j 

Cold  douche.  75.    Salt  may  be  added. 

Galvanism,  8a     For  pain  and  stiffness. 

___«. 8a     For  pains  rcmainmg  after 

acute  rheumatism.         .    ,      . 

Ice  and  salt,  89.  Apply  for  six  mmutesto 
diseased  joints,  then  replace  for  short  time 
by  pounded  ice.  .  «      . 

Iodide  of  potassium,  159.  Esjjeaally  when 
pain  worse  at  night,  or  of  syphilitic  ongui. 

Iodine,  iso-    P*»"*  rooxiA  jomts. 

Lamp-bath,  8a 

Mercury  and  morphia,  olbate  of,  aos. 
For  joint  affections  Oocally). 

Nitrates.  334.  Ten  grains  hourly  or  every 
two  hours  when  urine  scanty  and  high- 
coloured  beo>ming  turbid  on  cooling. 


Sometimes 


Rheumatism,      chronic  —  am^ 
tinned. 

Oil  of  mezerbon,  433.     And  of  sassafras 

reported  usefuL 
Packing,  56. 
Poultices,  83.    In  so^alled  rheumatic  pains 

attacking  one  part  of  the  body. 
Sulphides,  139.    As  baths. 
Sulphur,  139.    Locally  applied. 
Turkish  BATHS,8a  Generally  and  for  sudden 

stiffness  in  shoulder. 
Veratria,  45a    As  ointment  to  rheumatic 

joints;  often  fails. 

Rheumatoid  arthritis. 

AcTiBA  RACEMOSA,    46a.     Especially  when 

connected  with  uterine  derangement — ^also 

in  other  cases  (see  ref.). 
Arsenic,  396.    As  a  bath  containing  four  oo. 

washing  soda  and  twenty  grs.  arseniate  of 

soda. 
.—^ ^3t,  322.    Large  doses  continued  for 

some  time  sometimes  of  great  benefit,  but 

action  capricious. 
Bromide  of   potassium,  174. 

allays  the  severe  pain. 
Cod-liver  oil,  336. 
Cold  douche,  75.    May  be  slightly 

in   winter,    use   for  one   or   two   minutes 

and  rub  dry. 
Iodide  of  potassium,  159.    Sometimes  large 

doses  required  (see  p.  x6aX 
Iodine,  154,  x6a    Tinct.  internally  said  to  be 

better  than  pot.  iod. 
Sulphides,  14a    In  baths. 
Turkish  baths,  8a 

Rickets. 

Cod-liver  oil,  337.  . 

Cold  sponging,  7a    If  the  child  is  weak  or 

very  impressionable  he  should  be  allowed  to 

stand  up  to  the  ankles  in  warm  water  befoce 

a  fire  while  being  sponged. 
Iron,  345.     Must  oe  continued  a  long  time. 
Limb.  3x7.     As  lime-water  or  carbonate  of 

lime. 
Phosphate  of  lime,  aa6.    Small  doses  as 

good  as  large. 


Ringworm.     {See  Tinea.) 


Salivation. 

Acids,  x8a  As  astringents  in  salivation. 
Small  medicinal  doses. 

Alcohol,  359.    Diluted,  as  gargle. 

Atropia,  547.    Hypodermicallv. 

Chlorate  of  potash,  335.  whether  mer- 
curial or  simple  salivation. 

Chlorine  solution,  148. 

Iodide  OF  potassium,  158.  Sometimes  bene- 
ficial in  mercurial  salivation,  but  s<Mnetifflcs 
aggravates  it 

Iodinb,  153.  Gargle,  two  dxadims  of  tincL  to 
eight  ozs.  of  water. 

Sarcin-«. 

Sulphites,  189.  And  hyposulphites  have 
been  employed  to  destroy  sardnae  and 
torulae  in  the  stomach. 

Scabies.    {See  Itch.) 
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Scarlet  fever. 

Aconite,  474.    To  control  accompanjpng  in- 

fUnunatory  aflRectioiu.    Should  be  given  if 

during  convalescence  any  rise  of  temperature 

occurs. 
Arsrnic,  6.  With  nitric  acid  in  convalescence 

if  "strawberry"  tonsue  persists. 
Belladonna,^  561.    Has  been  recommended 

as  a  preventive. 
Cakbonatb  of  ammonia,  an.    In  three  or 

five  grain  doses  hourly  or  every  two  or  three 

hours  in  all  forms,  especially  if  given  early. 
Chlokinb    water,  148.      In   sloughing   of 

throat 
Cold  appusion,  71.    During  first  few  days 

when  skin  hot  and  red. 
Cold    wet    compress    to    throat,    57. 

llvottghout    whole    cour&e,   renew    every 

three  hours. 
Fat,  39a     Rub  hands  and  feet  with  a  firm 

fat  to  remove  heat  and  tightness  produced 

by  rash. 
Some  anoint  whole   body  two  or  thrte 

times  a  day  with  fat  or  oil,  such  as  almond 

oil,  to  prevent  desquamation,  se<^uelae  and 

diffusion  of  branny  particles  of  skin. 
IcB^  88.    Sucking,  m  the  sore  throat,  eq>e- 

cially  at  beginnmg. 
Juniper^  434.     Esteemed  as   a   diuretic   in 

scarlatmal  dropsy. 
Mercury,  971,  373.    The  third  of  a  grain  of 

grey  oowder  every  hour  has  marked  effect 

on  unamed  tonsils. 
Mi'STARD,  43a    A  seneral  mustard  bath  on 

the  recession  of  rasa  to  bring  it  back. 
Nitric    acid,   x8a     Strong,  to  sloughs  in 

throat. 
Packing,  57.    Throughout  its  course,  eq>e- 

cially  on  recession  of  rash. 
Salicylic  acid,  638.    And  salicylate  of  soda 

lessen  temperature. 
Strychnia,  595.    Hypodermically  for  paraly> 

sis  after  scarlet  fevi>. 
Sulphate   op    magnesia,  939.    And  other 

purgatives  prevent  sore  throat  and  other 

sequelc 
Sulphurous  acid,  188.    Inhabuion,  spray  or 

fumigation  in  malignant  sore  throat. 
Veratrum  yiRiDS,  451.    Has  been  employed 

in  convulsions. 


Sciatica. 

AcoNiT^  466.    As  ointment,  generally  bella- 
donna better. 
ACT>KA,  46s. 

Acupuncture.  90,  103.    Along  the  coune  of 
sciatic   nerve,    often   cures    long-standing 


Atropia,  549.  Hypodermically,  but  gene- 
rally morpnia  better. 

Belladonna,  558L 

Chloride  op  ammonii'M,  393. 

Chloroform,  379.    Inhalation. 

Counter-irritation,  197.  Free  vesicaboo 
by  caotharides  —  acupuncture  sometimes 
very  serviceable. 

Croton  oil,  341.  Said  to  relieve  even  uncoo- 
stipated  cases. 

Ethbii,  84.  As  spray,  sometimes  removes 
pain  permanently— generally  only  tempo- 
rarily. 

Galvanism,  83. 

Iodide  op  potassu'm,  159.  Sometimes  re- 
lieves, but  often  fails. 

Morphia,  577.  A  single  hypodermic  injec- 
tion sometimes  permanently  curex  long- 
standing cases.  If  not  it  may  be  repeated 
every  second  day  or  so. 

Poultices,  84.    Applied  very  hok 


Sciatica — continued. 

Sulphur,  139.    Locally. 

Turkish  baths,  76. 

Turpentine,  419.  In  half-ounce  doses  for 
four  or  eight  successive  nights,  has  been 
very  successful 

Vera  tr  I  A,  449.  As  strong  ointment  Vera- 
trum viride  as  tinct.  has  also  been  recom- 
mended (p.  453X 

Screaming  at  night.   {See  Night 
screaming,) 

Scrofula.     {See  Sores.) 

Blisters,  137.    For  scrofulous  glands. 

Chloride  op  calcium,  3x7.  len  to  twenty 
grain  doses  in  milk  after  food  when  glan- 
dular enlargement  of  neck  and  chronic 
diarrhoea. 

Cod- liver  01  l,  335.  Of  great  service  in  the 
various  manifestations  of  this  disease,  as 
chronic  discharge  from  ears  and  nose,  stru- 
mous ophthalmia,  strumous  disease  of  bones, 
abscesses,  &c. 

Iodine,  151.  Tlnct.  or  ointment  applied 
over  scrofulous  glands— take  care  not  to 
increase  inflammation. 

Iron,  345.     Must  be  long  continued. 

Phosphate  op  limb,  319.  Of  great  use  for 
scrofulous  sores. 

Sulphides^  143,  1^4.  For  sores,  abscesses, 
suppurating  glands,  see  ref. 

Scurvy. 

Acids,  185.  Especially  vinegar  to  prevent 
scurvy  in  the  aosence  of  lime-juice  or  fresh 
vegetables. 

Alcohol,  359.    Diluted  as  gargle. 

Atkoi'Ia,  547.    Hypodermically. 

Sea-sicknesS.  {See  also  Vomiting.) 

Chloral,  396.  ^      .  ,  ., 

Chloroform,  37a    Drop  doses  of  pure  chlo- 
roform. 
Spinal  icb-bag,  99. 

Seminal  emissions.     {See  Sper- 
matorrhcea.) 

Septicemia.     {See  Pycemia.) 

Sexual  desire,  inordinate. 

Camphor,  417. 

Shingles.     {See  Herpes.) 
Sick  headache. 

Aconite,  i9X.    The  ointment  to  be  rubbed 

over  the  painful  brow  at  commencement.  ^ 
. —  365.    As  ointment  in  neuralgic  sick 

headache. 
Bromide  of  potasshm,  X70.    When  a««>- 

ciated  with  *'  nervous"  state,  which  it  often 

is  at  the  **  change  of  life." 

'-^  40a    When  due  to 


uterioft  disorder. 
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Sick  headache — coniinuea. 

Cannabis  indica,  607.  Eipedally  valuable 
in  preventing  attacki  when  from  fatifiiie, 
&C.,  they  become  unusually  frequent  Use- 
ful  where  much  or  little^  sickness,  also  some- 
times in  the  severe  continuous  forms. 

May  be  combined  in  pill  with  iron  or 
aloes. 

ChaMomilb,  64a    A  popular  remedy. 

ChLORIDB  op  ammonium,  931. 


COUNTBK'IRRITATION,  131. 


ref.  for  dis- 


cussion on. 

Croton-chloral,  40T.  EspeciallY  ,in  the 
milder  forms  without  severe  vomiting  and 
retching.    Of^en  bromide  useful  aflerwards. 

■  403.    When  the  headache 

predominates. 

Frikdrichshall  watbr,  335.  A  wineglass- 
ful  in  a  breakfast-cup  of  hot  water  for 
bilious  sick  headache. 

Guarana,  6i8.  a  powder  every  night  and 
in  the  occurrence  of  an  attack  every  three 
houn. 

MsRCURY,  »8i.    As  blue  pill. 

NiTRiTB  OP  amvl,  410.    As  iuhaUtion. 

Nux  VOMICA,  S96-  A  drop  of  the  tinct.  very 
frequently  in  acute  gastric  catarrh  with  much 
headache  and  slight  nausea. 

Phosphorus,  336. 

Podophyllum,  4S9,.  When  there  is  either 
diarrhoea  or  constipation  with  dark-coloured 
motions.  If  the  diarrhcea  b  of  a  light 
colour  the  hundredth  part  of  a  grain  of 
bichloride  of  mercury  three  times  a  day. 

Valbrianatb  op  zinc  or  of  ammonia.  425. 
In  two  to  five  gr.  doses  three  times  daily. 

Vbratria,  131.  The  ointment  to  be  rubbed 
over  the  painful  brow  at  commencement. 

■'■'  -  ^5o>  As  ointment  where  tender- 
ness of  skm  present.  It  often  subdues 
pain,  prevents  vomiting,  and  shortens  the 
attack. 


Sickness.     {See  Vomiting.) 
Skin  affections,  chronic. 

CoD-LiVBR   OIL,  336.      When   syphilitic  or 
otherwise. 


Skin,  torpid. 

Acids,  179.  Greatly  diluted  nitric  or  hydro- 
chloric, as  bath. 

Sleeplessness. 

Alcohol,  366.^  ^  In  fevers  if  it  produce  sleep 
and  quell  delirium. 

Bromide  op  potassium,  i6q,  xto.  Especially 
when  delirium  like  that  of  delirium  tremens 
or  accompanying  mental  anxiety,  hysteria, 
pregnancy,  and  general  nervotis  irritability. 
Dose  90  to  30  grs.  It  increases  hypnotic 
effect  of  hyosc.,  bellad.,  cannabis  ind.,  ether 
and  chloroform. 

Cannabis  indica,  606.    Rather  uncertain. 

Chloral,  394,39^.  In  old  people,  delirium  tre- 
mens, paralysis  of  insane,  acute  mania, 
puoperal  mania,  puerperal  oonynlsions, 
typhus,  phthisis,  convulsions  of  children. 

CoDBiA,  593.    And  narcein,  both  soporifics. 

Croton-chloral,  40S,  403.  One  drachm  may 
be  given. 

Ethbr.  389.  Or  spirits  of  chloroform  in  a 
full  dose. 


Sleeplessness — continued. 

HvofKnrAMUS,  57a    When  opium  disagrees. 

Morphia,  5^8.  Hypodermically  injected  in 
acute  mania,  delirium  tremens,  cbosea,  &c 

Opium,  584.  A  rectal  injection  sometimes  suc- 
ceeds best,  e,g.t  for  dyspeptics  or  convales- 
cents from  acute  disease,  also  used  in 
delirium  tremens  and  traumatic  delizium. 

"  ■  ■—  587.    In  fevers. 

—— ^-  589.  The  time  of  administration  im- 
ptortant — should  be  given  so  as  to  act  at  the 
time  when  the  patient  is  naturally  andined 
todwBe. 

It  should  not  be  given  in  chronic  sleepless- 
ness independent  <nany  very  notable  disease, 
chloral  and  bromide  ot  potassium  much  bet- 
ter in  dyspepsia  and  uterine  derangements. 

Rbmoval  inland,  54.  When  restlessness  at 
night  is  produced  by  sea-bathing. 

Tartar-bmbtic,  S03.  In  the  delirium  of 
typhus  and  other  fevers. 

Warm  bath,  66.  Or  sponging,  in  finrer  and 
convalescence* 

Small-pox. 

AcTAA  RACBMOSA,  46X.  Given  internally  bv 
some  who  assert  that  it  prevents  pitting. 

Collodion,  338.  Or  solutions  of  india-rubber 
or  gutta-percha  in  chloroform  prevent  pit- 
ting in  sznall-pox. 

Limb,  915.  Cotton-wool  cut  in  proper  shapes 
u  dipped  into  lime  liniment  and  applied  to 
face  and  neck  toprevent  pitting. 

Mbrcurv,  370.  Formerly  used  in  ointments 
or  plasters  to  wevent  pitting. 

Packing,  57.  JBspecially  on  retrocwsion  of 
rash. 

SiLVBR,  NITRATB  OP,  357.     By  fourth  OT  fifth 

day  puncture  vesicles  with  needle  dipped  in 
solution  90  grs.  to  i  oi.,  or  simply  pauU  the 
skin.    This  plan  prevents  jntting. 

Sneezing. 

Arsbnic,  997, 398.    A  drop  of  the  liquor  three 

times  a  day  in  paroxysmal  sneering  alUed  to 

asthma. 
Camphor,  4x5.    In  incessant  sneesdng  with 

profuse  running  from  eyes  and  nose.    The 

powder  should  be  sniflled  or  the  alodiolic 

solution  inhaled. 
Iodidb  op  potassium,  xs^.    In  paroxysmal 

sneesing  ten  grs.  several  times  a  day. 
loDiNBj    15^.     Inhalations    in    paxaaysmal 

sneezing  with  itching  at  the  nose. 

Somnambulism. 

Bromidb  op  potassium,  X73.  In  the  som- 
nambulism of  children,,  wnich  is  allied  to 
epilepsy. 

Sore  nipples.  {See  Nipples^  Sore) 
Sores.     {See  also  Ulcers,) 

Alcohol,  359.  To  cover  sores  with  thin  pro- 
tecting layer  of  ooaf^ulated  albumen. 

Alum,  336.  Dry  or  m  solution  to  relaxed  and 
abundantly  secreting  sores. 

Camphor,  415.  For  dusting  on  indolent 
sores. 

Carbolic  acid,  351.  J^^pUed  v  stimulant 
smd  antiseptic. 

Caustic  alkalibs,  19X.  Api^Hd  to  hard 
edges. 
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Sores — coniinued. 

Charcoal,  86,  ijx.    Locally  to  sloughing 


Chlorine    solution,    148.    For  sloughing 

and  indolent  sorn.  as  a  nvsh. 
Cinchona,  613.    The  powdered  bark  dusted 

over  sloughing  ulcers,  ftc. 
CopPBR,  383.    The  sulphate  as  stick,  solution, 

or  ointment  to  indolent  sores. 
Glycbrinb  op  carbolic  acid,  343.    A  good 

ai^lication  to  foetid  sores. 
loDiDS  OF  STARCH,  86l    As  a  pouIticc,  cold. 

(See  ref. ) 
Iodoform,  390.     Dusted  over  spreading  or 

sloughing  sores. 
Lead,  2^9.     The  soluble  salts  as  lotion  to 

unhealthy  over-secreting  sores. 
Limb,  ai^    As  carbonate  or  lime-water  to 

check  dudiarge. 
Mbrcury,  369.    Calomel  ointment  or  black 

wash  in  scrofulous  or  tubercular  lupus,  and 

in  open  scrofulous  sores. 
Nitric  acid,  178.  To  surface  of  unhealthy 

and  indolent  sores. 
Opium,  576.    Or   morphia  with  glycerine  as 

an   applici^n    to    cancerous    or    simple 

sores,  to  relieve  pain. 
OxvcBN,  13&    To  atonic  painlul  sores. 
Phosphate  op  limb,  919. 
Sulphide  op    calcium,    141.     When   thin 

ichor  discharged. 
Tannin,  344.    Or  ^ycerine  of  tannin  to  coat 

over   wounds    and    profusely   discharging 

sores. 
Yeast,  86.    As  poultices  in  sloughing  sores. 
Zinc,  sulphate  op,  385.  To  unneiJthy  frM 


Sore  throat.      {See  Throaty  dis- 
eases of.) 

Spasmodic  affections. 

Aconitb,  49t.  In  spasmodic  laryngitis  ia> 
pidly  produces  gooa  effects. 

Ammonia.  3ia  usefiil  in  children's  intes- 
tinal eohc,&c. 

ATROPmi,  548.     Hypodermically  in    local 


Camphor,  417. 

Chloroporm,  371.  Vapour  in  spasm  of  in- 
testines. 

Hot  sand,  cmamomilb  plowbbs  or  tils, 
87.    Locally  in  painful  **  spasms." 

Opium^  59a  Very  useful  as  an  antispas- 
modic, especially  if  given  with  a  stimulant, 
as  alcohol,  ether,  or  dUorofonn. 

Sulpho-carbou^tbs,  35^  In  flatulent 
••  MMkMMa  •  **  lometunes  pKotphonii  better. 


Spermatorrhcea. 

Belladonna,  561.  A  ouarter  jgiain  of  the 
extract  with  one-and-a-half  gram  sine  sulph. 
three  or  four  times  a  day,  often  successful 
in  cases  of  nocturnal  s«nina]  emissions. 

Bladdbr  to  bb  emptied  aptbr  pirst  deep 

SLBEP,   174. 

Bromide  op  potassium,  173.  Sapfdemented 
by  ocM  spoi^ging  of  scrotum  ana  perinaeum 
and  suspension  of  testes  in  water ;  use  of  a 
hard  mattress  and  abstention  from  suppers  ; 
patient  to  be  waked  up  after  six  or  seven 
hours' sleep. 

Cantharides,  439.    With  iron  inttrBally  in 


Spermatorrhoea — continued. 

Cold  douche,  75.    To  perinaeum  and  but- 

todcs  with  suspension  of  testicles  in  cold 

water. 
Colo  sponging,  71. 
Digitalis,  503.  One  or  two  drachm  doses  of 

the  infusion  very  efficacious. 
HvpopHosPHiTKS,  833.    Of  lime  or  soda. 
Phosphorus,  327.     For  physical  or  mental 

debility  induced  by  spennatorrhoea. 

g'uiNiA,  631.    Has  been  recommended. 
PINAL  ICB-BAC,  91. 

Strychnia,  6oi.  In  large  doses,  especially 
when  associated  with  impotence. 

Spinal  irritation. 

Aconite,  466.    As  ointment  ^ 
Belladonna,  466.    Preparations  locally  ap- 
plied generally  better  than  those  of  aconite. 

Sprain. 

Cold  douche,  75.  Salt  may  be  added.  The 
force  must  be  regulated  by  condition  of 
tissues. 

Stings. 

Ammonia,  309.  Weak  solutions  in  sdngs  ol 
insects  to  neutralise  the  formic  add. 


Stomach,  diseases  of.     {See  also 
Vomiting.) 

Acids,  iSs.  Nitric  or  hydrochloric  in  small 
doses  for  acid  eructations,  heartburn,  and 
discomfort  in  chest  and  epigastrium,  due  to 
excess  of  acid  in  stomach. 

Alkalies,  198.  In  pain  of  stomach.  Liquor 
potassae  generally  used. 

Ammonia,  sia      Intemallv  as  an   excitant 
when  functions  of  stomacn  and  upper  intes 
tines  depressed. 

Arsenic,  308.  A  drop  of  liq.  arsen.  before 
food  in  irritative  dyspe{»ia,  and  in  vomiting 
of  drunkards.  Useful  in  dmmic  ulcer  and 
cancer:  also  in  heartburn  and  gastralgia, 
and  in  chronic  dyspepsia  with  diarrhoea 
which  is  excited  by  food. 

Belladonna,  549.  In  some  painful  affec- 
tions. 

Bismuth,  948.  Especially  the  nitrate,  eases 
the  pain  in  both  otganic  and  functional  dis- 
eases— as  cancer,  chronic  ulcers,  chronic 
inflammatiott,  and  especially  chronic  gas- 
tritis of  drunkards,  aJso  in  gastrodynia. 
and  cramp;  acute  and  chronic  catarrh  of 
stomach  in  children  caunng  vomiting  yield 
to  this,  also  the  various  forms  of  pyrosis. 

Carbonic  acid  water,  134.  In  paunful  and 
irritable  condition^  maybe  mixea  with  milk; 
useful  where  constipation. 

Charcoal,  133.  In  ulcer  of  stonvich,  also  in 
neuralgia. 

Chloral,^  397.  Sometimes  relieves  pain  of 
gastralguL 

Chloroporm,  370.    Drop  doses  in  flatulent 
.distension,  sea-sickness,  and  other  vomit- 
ings. 

CoNiuM,  513.  Sometimes  relieves  pain  of 
cancer. 

CouNTBR-iRRiTATiON,  1 37.  At  epigastrium 
often  allays  iMun  and  obstinate  vomitiag  due 
to  disease  of  stomach. 

Creosote,  353.  Checks  pains  after  food,  also 
many  forms  of  vomiting. 
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Stomach,  diseases  of — continued. 

Hydkocvanic  acid,  573.  Much  used  in 
painful  diieases,  as  cturonic  ulcer,  cancer, 
chronic  gastritis,  gaitralgia,  &c.  May  check 
vomiting  as  well  as  relieve  pain. 

ICB-BAG,  88.  To  epigastrium,  for  pain  and 
vomiting  in  cancer,  ulcer,  &c. 

1  RON,  S41.  Astringent  preparations  in  haemor- 
rhage from  stomach. 

Lead,  35a.  Soluble  preparations  have  been 
recommended  in  pyrosis. 

LiMB-WATEK  AND  MILK,  915.     When  dll 

Magnesia,^  913.    As  oxide  and  carbonate 
action   mild — very  suitable  for  chiMfro — 
often  combined  with  rhubarb. 

Bicarbonate,  or,  as  it  is  often  called,  fluid 
magnesia,  is  a  useful  and  mild  aperient. 

Nutkibnt  bnbmata,  loa  In  painful  dis- 
eases as  chronic  ulcer,  and  when  persistent 
vomiting. 

Nux  VOMICA,  436  and  596.  One  or  two  drops 
of  the  tincL  every  two  hours  or  oftener  when 
tongue  coated  and  there  is  chronic  catarrh 
of  stomach  in  the  ooune  of  chronic  disease, 
also  when  there  is  flatulence  and  indiges- 
tion, or  heartburn.  Five  drops  a  quarter  of 
an  hour  before  food  three  tunes  a  day  in 
dyspepsia  with  heat  and  weight  on  top  of 
head,  common  amongst  women,  also  in 
heartburn. 

Nux  VOMICA,  596.  One  drop  every  five  or 
ten  minutes  for  eight  or  ten  doses  in  acute 
gastric  catarrh  with  headache  or  sick  head- 
ache. 

Opium,  58a.  Or  morphia,  to  quell  pain  of 
many  stomach  aflecUons,  and  to  relieve  the 
vomiting,  thus  it  is  useful  b  cancer,  chronic 
ulcer  and  chronic  gastritis  from  excessive 
indulgence  in  alcoholic  drinks. 

58a.  For  the  pain,  nausea,  and 
want  of  appetite  acopmpanjnlng  alcoholism, 
small  doses  of  morphia  combing  with  tonics 
very  efficacious.  For  gastrodynia  with 
heartburn,  small  doses  of  morphia  with  bis- 
muth. 

SiLVBR,  NITRATE  OP,  a6x.  Given  in  solution 
to  check  pain  and  vomiting  of  chronic  in- 
flammation, chronic  ulcer,  and  even  cancer. 

Strychnia,  594.  Hypodermically  for  gas- 
tralgia  and  gastrodynia. 

SULFHITES   AND    HYPOSULPHITES       189.      To 

destroy  sarcinae  and  toruUe. 

Tannin,  347.  Sometimes  Riven  for  irritative 
dyspepsia,  also  in  hemorrhage. 

Turpentine,  418.  In  haemorrhage  from 
chronic  ulcer,  &c.,  five  to  ten  drops  fre- 
quently repeated. 

Zinc,  sulphate  op,  986.  In  less  than  emetic 
doses  in  painful  afiections  due  to  chronic 
inflammation  of  mucous  membrane. 


Stomatitis.    {See  Mouthy  diseases 
of.) 

Acids,    x8a      As  astringents  in   ulcerative 

stomatitis ;  others,  however,  are  preferable. 
Alum,  337.    In  ulcerative  stomatitis,  applied 

dry  with  the   finder  many  times   a   day, 

especially  where  disease  anects  one-half  the 

Jaw. 
Chlorate  op  potash,  335.     In  ulcerative 

stomatitis. 
Copper,  sulphate  op^  989.    Solution  painted 

over  edges  of  gums  in  ulcerative  stomatitis. 

Generally  dry  alum  better. 
Glycerins  op  tannin,  347.     In  ulcerative 

stomatitis. 
Lime-water,  315. 


Stomatitis — conHnued. 

Salicylic  acid,  618.    One  part  (diasolTed  in 
sufficient  alcohollto  950  parts  of  waiter 
pain  of  catairfaal  stomatitis. 

Stone.    {See  Calculi.) 
STOtJTNESS.     {See  Obesity.) 
Stricture. 

Opium,  591.    In  spasmodic  stricture. 

Sunstroke. 

Cold  appusion,  71.     When  patient 
down  unconscious. 

Suppuration. 

QuiNiA,  691.     Has  been   recommended    in 

profuse  suppuration. 
Sulphide  op   calcium,  Z41.     When  ichor 

instead  of  pus  is  secreted.   It  will  also  arrest 

suppuration,  or  if  that  is  impossible,  will 

hasten  maturation. 

Suspended  animation  at  birth. 

Cold  water,  47.    Smartly  qirinkled  on  &ce. 

Swallowing    liquids,  congeni- 
tal DIFFICULTY  IN. 

Bromide  op  potassium,  x(S4.  When  no 
diphtheria  or  malformation. 

Sweating.     {See  Perspiration^  ex- 
cessive.) 

Sycosis. 

Mercury,  965.  Bichloride,  two  grains  to  one 
ounce  of  water  applied  as  lotion  after  each 
epilation. 

966.    The  oleate. 

Syncope.    {See  Fainting.) 
Synovitis. 

Blistbrs,  Z98.    A  flying  blister  every  ni^ 

in  chronic  synovitis. 
Iodine,  15a    Painted  round  joint  in  chronic 

synovitis. 
Mercury  and  morphia,  olbatb  op,  •65. 

Locally  applied. 

Syphilis.     {See  Chancre.) 

CoD-LiVBR  OIL,  336^  In  chronic  skin  affec- 
tions. 

loDiDB  OP  IRON,  946.    Where  anaemia. 

Iodide  op  potassium,  157.  In  secondary  and 
tertiary  syphilis.  (See  reC)  Large  doses 
required  for  some  syphilitic  sores. 

Lamp-bath,  80. 

Mercury,  87a  Corrosive  sublim.^  half  an 
ounce,  ammon.  chlor.  one  ounce,  in  a  bath 
for  obstinate  rashes. 
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Syphilis — continued, 

Mbrcukv^  969.  BUck  wash  very  uaeful  in 
syphiliac  lom  gmermlly,  in  mucous  tu- 
Dodes,  and  in  the  cleTated  indurations, 
larger  and  more  irregular  than  mucous  tu- 
bercles occurring  near  the  anus  of  children. 
Calomel  or  cttnne  ointment  may  be  sub- 
stituted for  blade  wash. 

Calomel  dusted  over  condylomata  will 
remove  them. 

The  ^anide,  ten  to  fifteen  grains  in  an 
ounce  of  water,  may  be  ap|dieid  to  rashes 
and  tores  on  throat,  tongue|  penis,  anus,  &c 
For  those  oo  the  prepuce  nve  grains  to  the 
ounce  quite  strong  enough.  Should  be  ap- 
plied with  soft  brush  to  chancres,  and  these 
should  be  kept  moist  with  lint  soaked  in 
black  wash. 

Mercurial  applications  mixed  with  tar, 
Ac. ,  are  useful  in  syphilitic  psoriasis. 

Mercurial  fumigations,  moist  or  dry,  for 
eradicating  syphilis.    These  sometimes  pro- 
duce prostration. 
'  97a    Mercurial  and  calomel  oint- 

ments may  be  rubbed  into  delicate  ports  of 
the  skin  to  mercurialise  the  system. 

Bichloride  has  been  ii\jected  subcutane- 
ously. 

In  syphilitic  osoma  nitrate  of  mercury 
ointment,  partially  melted,  may  be  applied 
twice  a  day  after  nose  well  clesjwl. 

For  discussion  on  the  use  of  mercury  in 
syphilis,  see  pa  979,  380. 
.   The 


S67. 


twenty  per  cent  ouitment 


of  the  oleate  in  the  axilla  useful  for  both 
children  and  adults. 

HiTRtc  ACID,  186.    In  secondary  syphilis. 

Oils  or  mbzbrbon  and  sassavkas,  493.  Re- 
ported usefuL 

Zinc,  385.  ChUxide,  iodide,  nitrate,  locally 
to  syphilitic  ulcers. 

Teeth,  affections  of. 

AcONiTB,  464.^  Ointment  or  liniment  for 
facial  neuralgia  due  to  diseased  teeth  ;  will 
succeed  quickly  if  at  all. 

Aksbnic,  995.    As  escharotic  to  destroy  pulp. 

■  996.  When  for  pain  may  be  mixed 
with  opium.  It  sometimes  at  first  aggravates 

Bromidb  or  POTASSIUM,  169.    For  irritability 

and  convulsions  in  teething. 
Capsicum,  439.    A  strong  inliision  applied  no 

lint  for  toothache. 
Chlokal,  397.    Rubbed  up  with  equal  weight 

of  campHor  and  rubbed  gently  in  externally 

or  put  mto  cavity. 
CHLOKoroRM,  369.     Two  or  three  drops  on 

cotton-wool  in  ear,  or  into  tooth,  or  hold 

over  hoUow  tooth  a  bit  of  rag  moistened 

with  chloroform. 

■  370.  Equal  jKurts  of  chloroform 
and  creosote  a  good  application. 

Cinchona,  613.  Powdued  bark  often  used 
in  tooth  powders. 

CoixooiON,  ;}98,  399.  Mixed  with  cnrrtalliMd 
carbolic  acid,  whicn  has  been  meltecl  b  a  test- 
tube,  may  be  inserted  into  a  tooth  with  ex- 
posed ana  inflamed  pulp  on  cotton- wool:  the 
pain  may  be  at  first  increased  but  is  soon 
abolished. 

CoNiA,  ^b6.  Solution  in  alcohol  may  be  intro- 
duced into  a  hollow  painful  tooth. 

Cbbosotb,  3<3.  With  tannin  or  opium  into 
hollow  of  <fecayed  tooth  often  gives  relief. 

CnoTON-CHLORAL,  403.  Sooetimes  promptly 
relieves  toothache. 

OsLSBMiuM,  530^  54a  In  some  forms  of 
toothache; 


Teeth — continued. 

Hot  watbr,  94.    Rinse  with— sometimes  cold 

better. 
Hypopmosphitbs,  993.    Of  lime  or  soda  in 

teething. 
loDiNB,  153.     Tbcture   painted  over  gums 

close  to  teeth  when  these  begin  to  recede 

and  expose  teeth.     Also  to  remove  tartar 

from  teeth. 
Morphia,  577.    Hjrpodermically  injected  for 

severe  toothache. 
Opium,  58a    Mixed  with  tannin  or  creosote 

and  inserted  into  the  hollow  of  a  painftil 

tooth,  where  inflamed  pulp  exposed. 
Volatile  oils,  431.    In  toothache. 
Zinc,  chloridb  op,  386.    To  destroy  exposed 

painful  pulp. 


Tetanus. 

Calabar  bban,  5r8.  If  possible  by  mouth,  if 
not,  hypodermically  or  by  anus.  It  must  be 
pushed  tilHust  short  of  arresting  the  breath- 
ing, and  should  be  given  at  tne  very  be- 
ginning.   The  liquid  extract  is  used. 

Chloral,  396.  In  large  doses  has  sometimes 
cured. 

CoNiA,  513.    Hypodermically. 

NicoTiA,  505.  By  rectum  or  hypodermically, 
appears  to  be  useful  in  many  cases. 

NiTKiTB  or  AMYL,  408.  Inhalation  may  be 
tried,  or  it  maybe  given  subcutaneously. 

Spinal  icb-bac,  91,  99. 

Thirst. 

Acid  drinks,  176.    In  fevers,  promote  secre- 
tion of  saliva. 
IcB,  88,  93.    Sucking  ice  allays  thirst. 
Tbpid  drinks,  94.    In  diabetes. 

Thread  worms.     {See  Worms,) 
Throat,  diseases  of. 

Aconitb,  470,  471.  In  tonsillitis  and  acute 
sore  throat,  when  temperature  high,  drop  or 
half-drop  doses  of  the  tincture  every  quarter 
of  an  hour  for  two  hours,  then  every  hour, 
will  almost  certainly  prove  efllcadous. 

kcTMA  RACEMOSA,  461.  In  simjiJe  and  malig- 
nant sore  throat,  and  when  mucous  mem- 
brane of  pharynx  dry  and  spotted  over  with 
inspiissted  mucus. 

Alcohol,  359.  Diluted,  as  sargle  in  relaxed 
throat,  scurvy,  salivation,  &c. 

Alum.  337.  Dry  or  in  solution,  in  simple  or 
scarlatinal  sore  throat  in  tonsillitis  ana  even 
diphtheria.^ 

Gargles  in  chronic  inflammations,  but  gly- 
cerine of  tannin  better. 

Antimony,  993.  One-quarter  to  one-half  a 
grain  of  tartar<emetic  every  hour  in  tonsil- 
litis. 

Antisbptic  solutions^  148.    In  sloughing. 

Axsbnic,  397.  In  medicinal  doses  in  slough- 
ing of  throat  or  malignant  sores. 

Bblladonna,  ^49.  Internally  in  severe  in- 
flammatory diseases,  especially  when  throat 
and  tonsils  acutely  inflamed  and  much 
swollen — ^may  be  given  with  aconite. 

Capiscum,  433.  One  drmchm  of  the  tinct. 
to  half  a  pint  of  water  as  a  gargle  in  some 
soce  throats,  and  in  the  very  early  stage  of 
tonsillitis  and  pharyngitis,  also  in  malignant 
sure  throat  ano  in  relaxed  throat. 
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Throat,  diseases  of — continued. 

Cold  comprkss,  47a.  Used  nightly  to  harden 
throat,  when  tendency  to  catarrh.  It  should 
be  swabbed  daily  with  glycerine  of  tannin. 
Inhalations  of  Mlphtirous  or  carbolic  acid 
useful. 

Crbosotb,  15a.  Or  carbolic  add  gargle  in 
sloughs  01  throat. 

Glycbkinb  op  tannih,  346.  After  acute  in- 
flammarioo ;  in  ulceration  in  aphthous  sore 
throat;  in  chronic  inflammatioo ;  often 
when  accompanied  by  deafness  or  cou^, 
provided  no  catarrh  or  phthisis  or  teethmg 
irritation. 

IcB,  88.  Very  valuable,  constantly  stidced  in 
tooullitift,  sore  throat,  &c 

Iodine,  153.  Tincture  applied  locally  to  sores, 
whether  syphilitic  or  not 

Ifbcacuanha  wink,  ^5.  As  snray  in  non- 
inflammatory  sore  throats  and  hoarseness 
from  congestion  of  vocal  cords. 

Mbkcvrv,  071.  In  acute  tonsillitis  when  ton- 
sils almost  meet,  the  third  of  a  grain  of  grey 
powder  every  hour  beneficial  even  if  an 
abscess  has  formed. 

MsaCUKY  AND  MORPHIA,  OLBATB  OP,  a66.  In 
obstinate  and  painful  tonsillitis. 

NiTRATB  OP  POTASH,  96a  Oyvtals  sometimes 
sucked  in  acute  inflammation,  but  other 
remedies  preferable. 

NiTRATB  OP  SILVER,  i8a  In  eiurly  stage  of 
inflammation  locally  applied  may  cut  it 
short.  Solutions  are  used  in  chronic  sore 
throat,  but  generally  tannin  and^  other  as- 
tringent but  non-imtant  applications  better 
unless  in  a  slouj^hing  condition.  Sometimes 
used  in  diphtheria  on  inflamed  patches  only. 
Sometimes  appli«l  to  chronically  inflamed 
larvnx*  as  in  phthisis,  by  brush  or  spray. 

Sometimes  injected  into  trachea  in  asthma, 
bronchitis  and  phthiris  (see  p.  a6o). 

Nitric  acid,  180.  Applied  undiluted  to  foul 
sloughs. 

Sulphurous  acid,  x88.  Inhalation,  spray,  or 
fumigation,  for  malignant  sore  throat, 
whetner  scarlatinal  or  otherwise. 

Tannin.  947.  A  spray  dL  five  per  cent  tannin 
in  diphthoia  and  croup. 

Zinc,  sulphate  op,  986.  As  gargle  occaaon- 
ally  employed  in  relaxed  throat. 

Thrush. 

Borax,  197.    With  honey  or  as  glycerine  of 

borax. 
Copper,  sulphate  op,  383.    A  weak  solution 

to  be  painted  over  mucous  membrane. 
Glycerine,  343.    Will  sometimes  cure. 
Glycerine  op  borax,  ji43- 
Salicylic  acid,  638.    One  part  (dissolved  in 

alcohol)  to  950  oT  water. 
Sulphurous  acid,  189.    As  sotutioo,  strong 

or  diluted,  locally  applied. 

Tic     {JSee  Neuralgta.) 
Tinea  favus. 

Mercury,  965.  A  lodon  of  two  grains  of  the 
bichloride  in  an  os.  of  water  applied  after 
each  epilation. 

366.    As  oleate,  see  Tinea  sycosis. 

Oils,  3^    To  facilitate  removal  of  scabs — 
poultices  used  also  preparatory  to  epilation. 
331.    Head  to^be  greased  freely  to  pre- 


Tinea  favus — continued. 

Sulphurous  acid,  188.  The  Pharmacopaeia 
acid  with  glycerine.  If  the  case  is  obsti- 
nate epilation  qtf'tff, 

Tinea  sycosis. 

MercurV|  965.  A  lotion  containing  two  grs. 
of  the  bichloride  to  an  os.  of  water  to  be  ap- 
plied after  each  epilation. 

967.^    The  five  per  cent  solution  of 

oleate  in  oleic  add  with  the  addition  of  an 
eighth  port  of  ether. 

Tinea  tarsi. 

Blisters,  137.  To  temple,  frequently  re- 
peated m  obstinatie  cases. 

Mercury,  964.  The  irritant  ointments.  Eye- 
lashes to  be  cut  short  and  ointment  applied 
night  and  morning  after  piddng  oflT  scabs. 
Ung.  hjrdrarg.  mL  should  not  be  diluted 
to  more  than  half  its  strength.  Sooae- 
times  best  undiluted. 

967.    As  oleate,  see  Tinea  syoosis. 

Silver,  nitrate  op,  959.    Solid  in  obstinate 


cases  after  removal  of  scabs. 
Sulphate  op  coppers  383. 
silver,  but  milder. 


As  nitrate  of 


vent  spreading.  Other  members  of  family 
should  also  grease  freely.  A  mild  mercurial 
pomade  or  quinine  in  glycerine  besL 


Tinea  tonsurans. 

Iodine,  951.    Two  drachms  with  an  oz.  of  oil 

of  wood  tar,  as  a  local  apfdtcation. 
Mercury,  365.     For  lotion,  see  Tinea  favus. 
— — — —  967.    As  oleate,  see  Tinea  syoods. 
Oils,  330.    See  linea  favus. 

SULPHO-CYANIDE  OP  POTASSIUM,  574,  57C    Half 

an  ounce  with  one  oz.  glycerine  HA  aeren 
ozs.  of  water  as  lotion.    (See  ref.) 
Sulphurous  acid,  188.    See  Tinea  favus. 

Toe-nail,  ingrowing. 

PoTASSA,  Z95.  Cotton-wool  kept  moist  with 
liquor  potassae  pressed  down  between  nail 
and  son  parts. 

Tonsillitis.   [Su  Throaty  diseases 
of.) 

Toothache.    {See  Teetk,  affections 
of,) 

Torticollis. 

Capsicum,  433.  A  handful  of  die  crashed  pods 
are  infused  for  36  hours  in  a  pint  of  hot  or 
cold  water  and  applied  on  lint  covered  with 
gutta-percna. 

ToRULiE.     {See  Sarcimt,) 
Tuberculosis.    {See  Phthisis.) 

Arsenic,  331.  Appears  to  reduce  temperatvre, 
and  is  perhaps  benefic&il  ' 


in  many  waya. 


Tumours. 

Chloroporm,  3^   In  dt 
tumours,  also  in  that  of 


of  abdominal 
antom 


tagnoMS 
rpnanto 
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Tympanum,  rupture  of.     (See 
£ar,  diseases  of.) 


Typhoid  fever.  (See  also  levers.) 

Alum,  939.    For  the  duurhcea. 

Cold  ArrusiON,  see  pp.  59,  6a 

Digitalis,  50a.  RecommeDded  by  Wunder- 
Uch  to  lower  temperature  aAd  slacken  pulse. 

Ergot,  608.  For  intestinal  haemorrhage— 
bypodermically  if  uf^gent. 

Lbad,  35a.  The  acetate  with  opium  for  the 
purging. 

Mbhcukv,  277.  CocTosiTe  sublimate,  the  hun- 
dredth of  a  grain  every  two  or  three  hours 
forthediarrikoea. 

"  aSa.    Calomel,  in  small  doses  at  com- 

mencement, not  to  be  pushed  so  as  to  touch 
the  gums. 

Opium,  58a. ^  In  small  doses  at  night  for  wake- 
fulness with  delirium,  and  also  for  the 
diarrhoea. 

•  ,.  583*  May  be  given  as  injection  for 
diarrhoea. 

SluiNiA,  6aa    To  reduce  temperature. 
ALicvLic  ACID,  633.    And  salicyUte  of  soda 
lessen  temperature. 
Sulphurous  acid,  x88. 
TuRPBNTiNV.  418.    In  five  to  ten  drop  doses 
frequently  repeated  for  haemorrhages ;  and 
m  ten  mm.  doses  evenr  two  hours  in  the 
advanced  stage  with  a  dry  tongue,  or  drachm 
doses  every  six  hours  may  be  given  when 

rpanitis    and    prostration    but   without 
rboea.    (See  also  p.  4.) 
Veratrum  VI RiDR,  45a.    Has  been  employed. 


Typhus  fever.    (See  also  Fevers,) 

Antimony,  393,  394.    In  the  delirium  with 

wakefubess— tartar-emetic   combined  with 

opium.    (See  Fever.) 
Bbllaoonna,  549.    Said  to  clean  the  tongue. 

(See  also  p.  56a) 
Chloral,  305.    To  produce  sleep  and  allay 

violent  deRrium. 
Cold  apfusxon.  6a. 
QuiNiA,  6x5.    To  reduce  temperature. 


Ulcers.    {See  also  Sores.) 

'Chloratb  OP  POTASH,  334.  In  solutitHi  as  a 
wash  to  clean  and  stimulate  foul  ulcers— 
other  remedies  better. 

Cinchona,  613.  The  powdered  bark  dusted 
over  foul,  indolent,  skniffhin^  and  gangren- 
ous ulcen  promotes  the  bealmg  process. 

CoNiuM,  sod  Locally  ap^ied  by  means  of  a 
poultice,  will  ease  the  pam  and  improve  the 
character  of  the  sore. 

Nitric  acid,  179.  Locally  to  destroy  foul, 
unhealthy  turiaoe.  As  u>tion  to  indolent 
and  painful  ulcers. 

SiLVBiL  NiTRATB  OP,  S4X.  Applied  to  Un- 
healthy ulcers.    Also  to  ulcers  of  mouth 


I 


(p.  a6o, 


Uric  acid,  excess  of,  in  urine. 

AucAUByflOD.    OtiBMB  are  best 

Urine,  incontinence  of.    {See 
Inamfinena.) 


Urine,  suppression  of. 

Copious  injbctions,  99.    Beneficial  in  some 


Urticaria. 

Alkalibs,  X9a.    (See  Pruritus.) 
Bbnzoin,  4aa.    The  comp.  tinct  painted  on 
the  skin  for  itching. 

Chlokoporm,  370W  As  ointment  to  allay  itch- 
ing. 

CoLCHicuM,  455.    In  gouty  persons. 

Cyanidb  op  potassium,  574.  Or  hydrocyanic 
acid.    (See  Itching.) 

Lbad,  asa    Lotions  to  ease  itchiiig. 

Nitric  acid,  178.  A  dilute  wasn  controls 
Itching  and  prevents  wheals. 

Warm  baths,  6& 

Uterine  diseases. 

AcTiBA  RACBMOSA,  463.  To  prevent  miscar- 
riages in  irritable  utenis  and  prolapsus. 

Bblladonna,  448.  With  tanmn  and  supposi- 
tory in  neuralgia  of  uterus.  \ 

C.\MPHOR,  416.  A  saturated  solution  in  eau 
de  Cologne  to  be  rubbed  into  the  head  for 
drowsiness  or  headache  of  uterine  origin. 

Carbolic  acid,  353.  A  weak  solution  as 
mjecdou  in  cancer,  &c 

^— —  ■  357.  ,  Pure  in  ulcer  of  08  and 

cervix  and  chronic  inflammation  of  uterus 
or  cervix.    (See  ref.) 

Carbonic  acid  gas,  i^.  Injected  up  vagina 
for  pain  of  ulcenuion  of  os,  cancer  and 
neuralgia  of  uterus. 

Caustic  limb,  ax^.  Mixed  with  caustic 
potash  as  escharotic  m  affections  of  neck  of 
uterus. 

Chloroporm,  369.  As  spray  in  cancer, 
ulceration  of  os,  and  neuralgia,  must  be 
continued  some  minutes. 

Ergot,  609.  Hypodermically  for  fibrous 
tumour. 

—  6x0.  The  most  valuable  medicine 
known  for  uterine  haemorrhage— must  be 
given  in  full  doses  and  repeated  every  hour 
or  so.  Dry  cupping  over  the  sacrum  useful, 
perfett  rest  necessary. 

Glvcbrinb,  34^.  In  congested  neck  of  womb 
a  pled^t  of  cotton-wool  saturated  with 
glycerine  and  applied  for  several  houn  will 
induce  a  copious  discharge  of  serum  which 
will  ^ve  as  much  relief  as  leeches,— a  piece 
of  twine  should  be  fastened  to  it. 

Glvcrrinb  op  tannin,  348.  Checks  dis- 
charge and  stench  of  cancer,  better  still  if 
mixed  with  glycerine  of  carbolic  acid. 

looopORM,  390.  As  bolus  with  cocoa  fat  in- 
sated  into  excavatioa  produced  by  cancer. 

Iron,  a47.    Locally  in  uterine  catazrh. 

Lbad,  a^z.  As  plaster  for  pain  in  back  due 
to  utenne  disease. 

Opium,  584.  An  iiOcctioo  into  the  rectum  of 
laudanum  and  starch  will  subdue  the  pain 
of  uterine  diseases. 

Vaccination. 

AcoNiTB,  47S.  Forerystpelatous  redness  afker 
vaccinatMO.  This  treatment  may  be  supple- 
inented  by  the  kxal  application  twice  daily 
of  belladooiia  otntmonL 

Vaginitis.     {See  VuhnSs.) 

Glvcbbinb  or  TAmmr,  945.    Jn  cksonic 
ofchiU: 
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Varicocele. 

Cold  oouchb,  75.    To  perlMeum  and  but- 
tocks, with  •lupensioo  of  testicles  in  cold 


wmter. 
Hamamblis,  349. 


Vertigo,  aural. 

Gblskmium,  540.    The  tincture  in  10  min. 
doses  thrice  daily. 


Vomiting. 

Acids,  iSa. 

Alum,  238.  In  six  to  ten  gr.  doses  in  obsti- 
nate  vomiting  of  phthisical  patients  excited 
by  coughing. 

Arsbnic,  308, 309^  One  drop  of  liq.  araen.  be- 
fore food  in  voniitin^  of  drankaids,  also  in 
chronic  vomiting  without  pain  or  nausea, 
has  been  recommended  tn  vomiting  of 
cholera. 

Bblladonna,  S40.  Has  arrested  the  obsti- 
#    nate  forms  of  the  vomiting  of  pregnancy. 

BiCARBONATB  OF  SODA,  S15,  9i6.  Huf-dracfam 
to  a  drachm  to  a  pint  of  milk  for  infants, 
especially  if  constipated.  If  lime-water 
and  bicarbonate  of  soda  both  fiul,  stop  all 
milk  and  feed  on  sopped  bread,  water  gruel 
and  chicken  or  veal  broth. 

Bismuth,  948.  In  many  forms  of  vomiting 
in  children,  especially  when  due  to  acute  or 
chronic  catarrn  of  the  stomach. 

Casbonic  ACID  WATBB,  134.    With  milk. 

Chloropobm,  37a  In  drop  doses,  pure,  in 
sea-sickness  and  other  vomiting. 

CouNTBR'iBRiTATioN,  X97.  At  epigastrium 
often  allays  pain  and  obstinate  vomiting  due 
to  disrases  of  stomach.  ^ 

Crbosotb,  353.  In  sea-4ickneB,  |>regnancy, 
cancer,  ulcer  of  stomach  and  Bright's  dis- 


Gblatinb,  9x5,  316.  With  milk,  cream,  and 
arrowroot,  as  food  for  young  children. 
(See  rdT.) 

Hydrocyanic  acid,  575.  Sometimes  checks 
vomiting  as  well  as  relieves  the  pain  of 
chronic  ulcer,  cancer,  chronic  gastritis,  gas- 
tralgia,  &c. 

Icb-bag,  88.  To  epiRastrium  for  pain  and 
vomiting  of  cancer,  &c. 

Ipbcacuakha,  3x3.  In  sympathetic  vomit- 
ing. 

;: 435.  .436.  .  In  pregnancy  (see 

ref.),  at  menstrual  times,  u  the  morning  vomit- 
ing of  drunkards,  but  here  arsenic  generally 
better.  In  morning  vomiting  from  weakness 
and  in  convalescents,  in  acute  catarrii  of 
the  stomach  in  children — ^may  be  combined 
with  aconite  if  inflammation  great,  in 
whoopinff<ough — here  sometimes  alum 
better.  In  the  vomiting  occurring  without 
nausea  immediately  after  meals — here  arsenic 
better. 

LiMB-WATBR,  915,  9x6.  In  chroiuc  forms,  as 
from  chronic  ulcer,  mixed  with  milk — if  vom- 
iting incessant,  patient  should  be  fed  on  this 
CMily  in  frequent  small  quantities.  Milk  with 
one-eighth  of  lime-water,  often  sufficient  for 
infants  in  whom  the  gastric  juice  coagulates, 
milk  causing  vomiting,  wind  and  colic.  If 
they  are  constipated  tncarb.  of  soda  better. 
(See  above.) 

Macnbsia,  913.  In  sympathetic  vomiting — 
effects  very  transient. 

Mbrcury,  979.  As  calomel,  or  better  still 
ey  powder,  one-third  |^n  every  two 
—  in  the  sudden  forable  vomitixig  of 


Vomiting — continued. 

children.    Small  doses  frequently  given  are 

useful  when  vomiting  accompanied  by  clayey 

stools. 
Morphia,  579.    Hypodermically in  pregnancy 

as  well  as  other  severe  forms.    Often  arrests 

persistent  hiccup. 
NuTRiBNT  E.SBMATA,  xoo.  In  persUtent  \x>m- 

iting. 
Nux  vomica,  436.    When  tongue  coated  with 

thick  fur— may  be  given  with  ipecac 
Oxalate  of  cerium,  913.    One  ^ratn  wery 

three  hours  in  sympathetic  vomitinjs, 
QuiNiA,  913.     In  Rympatbetic  vomiting. 
'— 6a I.    Sometimes  useful  in  vomiting 

of  pregnancy. 
Spinal  ice-bag,  99.    In  pn^nancy  and  sea- 
sickness. 
Veratkum  album,  4^9.     In  vomiting  and 

purging  of  summer  diarrhoea. 


Vulvitis. 

Ali'M,  936.  A  ^  lotion,  or  if  inflanuxiatioo 
higher  up  an  injection  of  sixty  grains  to  a 
pint  of  water,  to  be  used  eveiy  hour  or 
oftener.  llie  strength  is  occasionally  too 
much. 

Glvcbrinb  op  tannin,  345.  In  chronic 
vaginitis  of  children. 

Lead,  251.  Solutions  of  the  acetate  or 
diacctate  as  wash  when  acute  sta^e  just 
subsided  —  later  on  stronger  astringents 
needed. 

Lime-water.  9x5.    As  a  wash. 


Warts. 

Arsbnic,  99c  Araenious  acid  as  a  caustic- 
enough  to  be  used  to  excite  active  inflamma- 
tion.   (See  ref.) 

^ —   996.     Liquor  arsenicalis   may    be 
punted  over  warts. 

Caustic  alkalibs,  191.  Undiluted  or 
mixed  with  caustic  lime,  locally. 

Chromic  acid,  x^  A  solution  of  too  grs. 
to  one  OS.,  applied  with  a  glass  rod  »o  as 
just  to  saturate  the  diseased  growth,  anv 
superfluous  acid  to  be  removed  :  dress  with 
dry  Unt. 

Glacial  acrtic  acid,  178.    Veiy  effecttiaL 

Mercury,  nitrates  op,  963.  Locally  ap- 
plied. 

NiTBic  acid,  X78.  A  drachm  or  two  of  the 
dil.  acid  to  a  |>int  of  water,  as  a  wash  to 
keep  small  syphilitic  warts  and  condyiomata 
constantly  moisL 

Silver,  nitrate  op,  957.  As  caustic,  but 
too  superiicial. 

Zinc,  85.  Chloride,  iodide  and  nitx^e 
locally. 


Wasting  diseases. 

Phosphate  op  lime,  9x9.    In  chronic  cases. 

Wheezing. 

Arsenic,  3x5.  In  emphysematous  persons 
—(see  EmphyseroaX  In  the  wheezing  of 
children  with  oppressed  breathing. 

White  swelling. 

Iodine,  151.  A  solution  injected  into  the 
joint. 
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Whitlow. 

Antimony,  aga.    Aa  tixtar-emetic.    (See  In- 


ST 


Cajuouc  acid,  35a  To  benumb  the  tniikoe 
during  incuion. 

Whooping-cough. 

Alum,  939.  When  acute  stage  is  over  and 
there  is  no  complication  two  to  sax  gn.  every 
three  hours,  or  less  every  hour  in  glycerine 
or  noney. 

Bbllaoonna,  56a    Especially  during  third 
week.    Children  bear  this  drag  well;  ten 
minims  of  the  tinct.  may  be  given  hourly  to 
a  child  two  or  three  yews  old. 
Of  little  use  if  complications  exist. 

Bromidb  op  potassium,  164.  Especially  in 
summer.  When  uncomplicated,  except  with 
convulsions. 

Cannabis  indica,  608.  Has  been  found 
useful 

Cakbonatb  op  potash,  003.  In  one  or  two 
grain  doses. 

Chloriob  op  ammonium,  993. 

Chloroporm,  369.  Or  euier,  to  lessen  vio- 
lence of  naroxysms. 

Clovbr,  005.  A  wineylsssfiil  occasionally 
through  the  day  of  an  mfusion  made  of  two 
ounces  of  carablly  dried  red  blossoms 
steeped  in  a  pint  of  boiling  water  for  four 
hours. 

Coi>>livbx  oil,  337.  In  middle  and  after 
stage. 

CONIUM,  51 1. 

Ergot,  61a    Said  to  be  usefuL 

Ipbcacuanha,  44&    Useful  in  many  cases. 

LiMB-WATBR^  917.  Useful  from  tu  astrin- 
gency,  as  m  soma  forma  alum  and  tannin 
advantageous. 

LoBBUA,  te4, 605.  In  spasmodic  stages.  Chil- 
dren very  tolerant  01  this  drug ;  for  a  child 
two  years  old,  ten  man.  of  the  tinct.  every 
hour  and  an  additional  doae  each  time  the 
cough  is  imminrnf,  provided  the  paroxysm 
gives  suflkient  warning. 

MUSK,  358.    Has  been  given. 

Mustard,  439.    Said  to  be  usefuL 

Opium,  od.  In  convulsive  stage.  Sufficient 
should  be  given  to  peoduce  sfagfat  heaviness 
which  should  be  maintained.    (See  re£) 

Sbnsga,  648.    Given  by  some. 

SiLVBR,  nitratb  OP,  96x.  A  solution  for 
sponging  out  throat  or  as  spray.  As  spray 
when  patient  more  than  two  or  three  years 
old. 

Tannin,  347.    .^plied  to  throat 

Valbrian,  49$^    Ptepararions  said  to  control 


Zinc,  987.    As  oxide  or  sulphate. 

Worms. 

Alum,  639.    As  tohition  ftr  iiOsction. 
Arbca  nut,  659.    For  t^pe  worm. 

CHLORIDB  op  ammonium,  999,  99X    To 

vent  formatloB  of  thick  ouicas  imich 
as  nidus  for 


Worms — cantinued. 

Common  salt,  659.    Chloride  of  ammonium 
and  antimony  to  remove  catarrhal  state  of 
mucous  membrane. 
Fiux  MAS,  649.    For  tape  worm,  to  be  taken 
on  an  einpty  stomach  and  followed  by  a 
purge.    (See  re£  for  directions.) 
Injections,  100.  For  threadworms;  enough 
uquid  should  be  used  to  readi  a  little  higher 
than  the  rectum.    Half  a  jnnt  enough  for 
an  adulL    Solution  of  salt,  iron,  &c,  must 
not  be  too  concentrated  lest  inflammation 
ensue. 
Iron,  949.    Tinct  ferr.  sesquichlor.^  half  an 
ounce  in  a  pint  of  water,  a  good  injection 
for  thread  worms,  coagulating  albumen. 
Kambla,  659.    For  tape  worm. 
Kousso,  65a    For  taoe  worm. 
LiMB-WATBR,  917  ano  65a.    As  injection  for 

threiui  worms. 
Oils,  659.    Reputed  vermicides. 
PuNiCA  GRANATUM,  65a    As  infusioo  foT  tape 

worms. 
Quassia,  (Smia    The  infusion  useful  for  asca- 

rides,  as  injection  or  by  mouth. 
Santonin,   651.     For    round    and    thread 
worms,  in  castor  oil  by  mouth  or  as  an  in- 
jection. 
Scammony,  646.    For  thread  worms  in  the 

rectum. 
Tannin,  317, 348.  As  catechu,  kino,  red  gum, 
ihatany,  nsmatoxylum,  in  injections  to  de- 
stroy thread  wocmSb 
Tonics,  659.     As  cod-liver  oil  and  iron  to 
restore  intestinal  canal  to  healthy  condition. 
Also  cold  sponging,  out-door  exercise,  and 
judicious  diet    Uaelul  nrobably  by  prevent- 
uw  the  production  of  the  abimdant  mucus 
which  favours  the  growth  of  worms. 
TuRPBNTiNB,  4x8.    As  poisou  to  tape  and 

thread  worms.    (See  alao  pu  659.) 
Valbrian,  495.  EqieciaUy  when  convulsions. 


Wounds. 

Alobs,  649.  Topically  as  a  slight  stimulant— 

often  purges. 
Cabbouc  acid,  350. 
Collodion,  397.    Faint  over  to  adjust  edges 

and  exclude  air. 
IcB  AND  SALT,  ^    Applied  to  wound  pre- 
inflammaCioo. 


Opium,  580.    To  quiet  intestinal  movements 

in  wounds  of  the  abdomen. 
Sulphurous  acid,  x88.    Sohition  constantly 

applied,  dilnted  or  not. 
Tannin,  344.    Or  glycerine  of  tannin  to  coat 

over  wounds. 
Turkish  bath,  76.    For  pain  in  the  seat  of 

old  wounds. 


Xeroderma. 

Glycbrinb, 


rubbed  in  <uu]y  aftar  a  bath. 


Glyoerine  of  starch  to  be 


Oils  and 
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BY  FREDERICK  T.  ROBERTS,  M.D.;  B.SC,  F.R.C.P., 

Examitur  in  Medicint  at  the  Royal  College  of  Surgeons,  Professor  of  Therapeutics  in  Uni'- 
versity  College,  Physician  to  University  College  Hospital,  and  to  the  Brompton  Consumption 

Hospital, 

Fotirth  Edition,  with  SlustrationB,  Two  Vols.  8yo,  22b. 

*'  The  best  text-book  for  students.  We  know  of  no  work  in  the  English  language,  or  in  any  other, 
which  competes  with  this  cnit.''—Edinh$nh  Medical  yownal. 

*'  Dt.  Roberts  may  fairly  be  congratulated  on  having  produced  the  best  text-book  of  mmA\r\m^  tre 
^fmemT— Medical  Record. 

**  This  work  contains,  in  a  brief  and  oondse  shape,  all  that  the  busy  general  practitioner  needs  to 
know  to  enable  him  to  carry  on  his  practice  with  comlort  to  himself  and  with  advantage  to  his  patients." 
—British  Medical  youmal, 

"  To  the  student  it  will  be  a  gift  of  priceless  value — Detroit  Review  of  Mediciiu, 

"  It  b  unsurpassed  by  any  work  that  has  fallen  into  our  hands  as  a  compendium  for  students."— 7Xr 
CUnic, 

"  We  particularly  commend  it  to  students  about  to  enter  upon  the  practice  of  their  precession."— -5'A 
Louie  Med.  and  Surg.  ^oum. 

**  If  there  is  a  book  m  the  whole  of  medical  literature  in  which  so  much  issaid  in  so  few  words,  it  has 
never  come  within  our  ttacAL."— Chicago  Medical  youmal. 

"  Those  who  read  it  may  be  sure  that  the  views  put  before  them  are  not  the  iandlhl  notions  of  the 
few,  but  the'well'Conadered  and  generally  adopted  ideas  of  our  leading  scientific  practitiooen."— TAr 
Lemcet. 


MARTIN'S 

ATLAS  OF  OBSTETRICS  AND  GYN/ECOLOGY, 

Translated  and  Edited,  with  Additions,  tyy 

FANCOURT      BARNES,      M.D.,      M.R.C.P., 

Physician  to  the  British  Lying-in  Hospital,  etc. 

Small  folio,  half-bound  moroooo,  ziet  £1  lis.  6d. 

"  This  valuable  and  classic  series  of  illustrations  has  long  had  a  great  reputation  in  Germany  as  being 
of  great  service  to  practitioners,  as  well  as  students  of  midwifoy.  It  includes  ninety-eight  pages  m' 
plaies,  with  an  average  of  five  illustrations  on  each,  many  of  which  are  coloured,  and  some  drawn  on  a 
Luge  scale,  so  as  to  occupy  the  whole  page,  where  this  mis  seemed  desirable.  The  subjects  treated  range 
through  the  wholeof  midwifery  and  gynsecotogyt  beginning  with  normal  and  abnormal  pelves,  and  end- 
ing with  illustrations  of  some  of  the  most  important  obstetric  gynaecologic  instruments  used  in  Germany 

and  in  this  country The  descriptive  letterpress  is  very  full  and  accurate,  and  the  m^le  mak» 

an  extremely  handsome  volume,  of  portly  yet  not  of  cumbrous  sise.  This  atlas  has  nothing  of  its  kind 
to  compete  with  it  in  the  English  language,  and  will  no  doubt  be  wan^  welcomed  by  obstetricians  and 
gynaecologists  and  students  m  the  advanced  class."— ^rvVuA  Medical  JowmaL 


ON   THE 

BILE,  JAUNDICE,  AND  BILIOUS  DISEASES. 

BY      J.      WICKHAM      LEGG,      F.R.C.P., 

Assistant  Physician  to  St.  Bartholomew)  s  Hospital,  etc. 
With   Coloured  Blostrationa,  Boyal  8to,    258. 

"  It  is  the  work  of  one  who  has  thoroughly  studied  the  subject."— /'ruc/iV/Mtfr,  Jan.  1881. 

**  It  is,  indeed,  a  valuable  book,  and  the  best  storehouse  of  knowledge  in  its  department  that  we 
know  fA,**" Pacific  Medical  ^  Surgical  Joumal^  San  Francisca  i88a 

*'  He  has  produced  a  distinct  landmark  in  medical  literature,  from  which  most  observers  in  the  future 
will  take  their  departure ;  and  we  venture  to  predict  that  his  book  will  not  only  live,  but  be  in  the 
enjoyment  of  a  vigorous  existence  long  after  some  of  the  more  popular  producdoos  of  the  present  age  are 
buried^past  all  hope  of  a  resurrection.'* — Louden  Medical  Record. 

"The  exhaustive  and  able  treatise  of  Dr.  Wickham  \jeia.*'—LaMc*t,  March  is,  1881. 

"  It  seems  to  us  an  exhaustive  epitome  of  all  that  isknown  upon  the  subject  "—/'Ai^ufr^^Aae  Medical 
Timet  i88a 

"  We  regret  that  want  of  apucu  prevcnu  our  noticing  some  of  the  very  valuable  lacts  which  are 
collected  in  these  chapter*,  but  we  would  advise  every  prabctitiooer  to  read  them.  The  immense  number 
of  bibliograpliical  references  in  this  book  will  make  it  a  valuable  addition  to  the  libnuy  of  every  educated 
practitioner.  —rAr  Birmingham  Medical  Review. 
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and  Remedies,  Diet  Tables,  etc.  A  Handbook  for  Prescribers.  Fifth 
Edition,  p.  8vo,  3s.  6d. 

ON      THE      VAIiIJE      OF'     FHOSPHOBUS     AS      A 

REMEDY  FOR  LOSS  OF  NERVE  POWER.  Fifth  EdiUon,  8vo, 
as.  6d. 


J.  WICKHAM  LEGG,  f.r.c.p. 

Assislani  Physician  to  Saint  Bartholowtew*s  Hospital,  and  Lecturer  on  Pathological 

Anatomy  in  the  Medtcal  School, 

I. 

ON  THE  BILE,  JAUNDICE,  AND  BILIOUS  DISEASES. 

With  Illustrations  in  chromo-lithography,  719  pages,  roy.  8vo,  25s. 

II. 
A  GUIDE  TO  THE  EXAMINATION  OF  THE  UBINE ; 

intended  chiefly  for  Clincal  Clerks  and  Students.    Fifth  Edition,  revised 
and  enlarged,  with  additional  Illustrations,  fcap.  8vo,  as.  Gd. 

III. 
A     TBEATISE      ON      HJBMOPHILIA,     SOMETIMES 

CALLED  THE  HEREDITARY    HiEMORRHAGIC    DIATHESIS. 
Fcap.  4to,  78.  6d. 
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DR.  GEORGE  LETATIN. 

Pfofmorttlu  Fr.  With,  Uni9tnUy,  and  Smrreon-in^kief  of  ike  SyphUUic  Wards  and 

Skim  Diuau  Wards  of  ihs  CharUi  HospiUU,  Btrlm. 

THE  TBEATMEli'T  OF  SYPHILIS  WITH  STTBCXTFA- 

NEOUS  SUBLIMATE  INJECTIONS.  Translated  by  Dr.  Carl 
Prcbolb,  and  Dr.  £.  H.  Oals,  late  Surgeon  United  Sutes  Army. 
Small  8vo,  7s. 


J.   S.   LOMBARD,  m.d. 
Formrrly  AssUtaat  ProfrsMor  0/  Physiology  w  Hartard  ColUgs. 

L 

EXFSEIMENTAIi  BESEABCHES  OK  THE  BEGIONAIt 

TEMPERATURE  OF  THE  HEAD,  mider  Conditions  of  Rest,  In. 
tellectnal  Activity  and  Emotion.    With  Illnstrations,  8vo,  8s. 

II. 

ON  THE  VOBMAL  TEMPEBATX7BE  OF  THE  HEAD. 
8vo,  58. 


WILLIAM  THOMPSON  LUSK,  a.ii.,  m.d. 

Professor  of  Obstetrics  and  Diseases  of  Women  in  the  BeiUvne  Hospital  Medical  Cottege,  &c. 

THE   SCIENCE  AND    ABT    OF    MIDWIFEBT.     With 
numerous  Illustrations,  8vo,  iSs. 


DR.   V.   MAGNAN. 

Physician  to  St.  A  ane  A  sylnrn^  Paris  ;  Laureate  of  the  Institute. 

ON    AIiCOHOLISM,   the   Various   Forms   of  Alooholic 

Delirium  and  their  Treatment.     Translated  by  W.  S.    ORBBKFiBLDt 
M.D.,  M.R.C.Pb    8vo,  7s.  6d. 


PROFESSOR   MARTIN. 

MABTIN'S  ATIaAS  OF  OB8TETBICS  AND  GYNJBCO- 
LOOY.  Edited  by  A.  Martin,  Docent  in  the  University  of  Beriin. 
Trandated  and  edited  with  additions  by  Fancourt  Barmbs,  M.D., 
M.R.C.P.,  Physician  to  the  British  Lying-in  Hospital ;  Assistant  Phy- 
sician to  the  Royal  Maternity  Charity  of  London,  &c.  Medium  4to, 
Morocco  half  bound,  31s.  6d.  net. 


J.  F.  MEIGS,  if.D. 
Consulting  Physician  to  the  Children's  Hospital,  Philadelphia. 

W.  PEPPER,  M.D. 
Lecturer  on  CNnieal  Medicine  in  the  University  of  Penasyhaniam 

A    FBACTICAIi  TBEATISE  ON  THE  DISEASES   OF 

CHILDREN.    Seventh  Edition,  revised  and  enlaiged,  roy.  8vo. 

INsiurly  tUady. 
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DR.  MORITZ  MEYER. 

Royal  CounuUor  o/Htalth,  &c, 

ELECTBICITT   IN   ITS  BELATION  TO  PBACTICAIi 

MEDICINE.  Translated  from  the  Third  German  Edition,  with  notes 
and  additions  by  William  A.  Hammond,  M.D.  With  Illustrations, 
large  8vo,  iSs. 

Wm.  JULIUS   MICKLE,  m.d.,  m.r.c.p.  lond. 

Mtmbero/ttuMedicO'Psyehological  Association  o/Grtai  Britain  and  Irtkmd  g  Mtmber  oj 
tht  Cnnical  Society,  London  ;  Medical  Superintendent,  Grove  Hall  Asylum,  London. 

GENERAL  PABAIiYSIS    OF    THE    INSANE.     8vo,  los. 


E.   A.    MORSHEAD,  m.r.c.8.,  l.ilc.p. 

Aatistant  to  the  Professor  of  Medicine  in  University  College,  London. 

TABIiES    OF    THE    FHYSIOLOaiCAIi    ACTION    OF 
DRUGS.    Fcap.  8vo,  xs. 


A.    STANFORD    MORTON,  m.b.,  f.r.cs.  ed. 

Senior  Assistant  Snrgeon,  Royal  Sontk  London  Ophthalmic  Hospital 

BEFRACTION  OF  THE  EYE :    Its  Diagnosifl,  and  the 

Correction  of  its  Errors,  with  Chapter  on  Keratoscopy.     Small  8vo, 
2J.  6d, 


W^ILLIAM    MURRELL,  m.d.,  m.r.c.p.,  m.r.c.8. 

Lecturer  on  Materia  Mediea  and  TherapeuHes  at  Westminster  Hospitals  Semor  Attistant 

Physician,  Royal  Hospital  for  Diseases  of  the  Chest. 

I. 

WHAT   TO   DO  IN   CASES  OF  POISONING. 

Med.  64mo,  is  6d. 

II. 

NITBO-GLYCEBINE  AS  A  BEMEDY  FOB  ANGINA 

PECTORIS.    Crown  8vo.  [Just  nady. 


WILLIAM    NEWMAN,  m.d.  lond.,  p.r.c.s. 

Surgeon  to  the  Stamfora  If^lrmaey. 

ST7BGICAL    CASES:     Mainly  from  the  Wards  of  the 

Stamford,  Rutland,  and  General  Infirmary,  8vo,  paper  boards,  4s.  6d. 


DR.  FELIX  von  NIEMEYER. 

Lou  Professor  of  Pathology  and  Therapeutics :  Director  of  the  Medical  aimic  of  the 

UniversUy  of  Tubingen, 

A  TEXT-BOOK  OF  FBACTICAL  EOBDICINE,  WITH 
PARTICULAR  REFERENCE  TO  PHYSIOLOGY  AND  PATHO- 
LOGICAL  ANATOMY.  Translated  from  the  Eighth  German  Edition, 
by  special  permission  of  the  Author,  by  Gborob  H.  Hvmphrby,  M.D., 
and  Charles  E.  Hacrley,  M.D.,  Revised  Edition,  2  vols.,  large  8vo,  36s. 
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C.  F.  OLDHAMy  m.r.c.s.,  l.r.c.p. 

SurgiOH  HJi,  Indian  Forctt ;  UU  in  Medical  eharg*  of  the  Dalhousit  Samitariam. 

WHAT    IS   MATiARTA  P     and  why  is  it  most  intense  in 

hot  climates  ?  An  explanation  of  the  Nature  and  Cause  of  the  so- 
called  Marsh  Poison,  with  the  Principles  to  be  observed  for  the  Preser- 
vation of  Health  in  Tropical  Climates  and  Malarious  Districts.  Demy 
8vo,  7s.  6d« 


G.   OLIVER,  if.D.,  if.R.c.p. 


THE  HABBOGATE  WATEBS :  Data  Chemical  and  Therapeu- 
tical, with  notes  on  the  Climate  of  Harrogate.  Addressed  to  the 
Medical  Profession.    Crown  8vo,  with  Map  of  the  Wells,  31.  6d, 


JOHN  S.  PARRY,  m.d. 

ObUetrieian  to  tki  PhUaddphia  Hospital,  Viee-Presideni  o/th*  Ohstetrical  and  Patkoloj^i. 

cat  Societies  of  Philadelphia,  6«. 

EXTBA-UTEBIEE  PREQNANCT ;    Its  Causes,  Speoies^ 

Pathological  Anatomy,  ClinicaJ   History,    Diagnosis,    Prognosis    and 
Treatment.    8vo,  8s. 


E.    RANDOLPH    PEASLEE,  m.d.,  ll.d. 

Lati  Professor  of  Oynmcology  in  the  Medical  Department  of  Dartmouth  College  ;  Presidrut 

of  the  New  York  Academy  of  Medicine,  &c,,  &c. 

OVARIAN  TUMOUBS :    Their  Pathology,  Diagnosis,  and 

Treatment,  especially  by  Ovariotomy.    Illustrations,  roy.  Svo,  x6s. 


R.  DOUGLAS  POWELL,  m.d.,  p.r.c.p.  lond. 

Physician  tathe  Hospital  for  Consumption  and  Diseases  of  the  Chest  at  Brompton, 
Assistant  Physician  to  the  Middlesex  HospitaL 

ON   CONSUMPTION   AND   ON   CEBTAIN  DISEASES 

OF  THE  LUNGS  AND  PLEURA.  Being  a  Second  Edition 
revised  and  extended  of  **The  Varieties  of  Pulmonary  Consumption.** 
Illustrated  by  woodcuts  and  a  coloured  plate,  8vo,  gs. 


AMBROSE  L.  RANNEY,  a.m..  m.d. 

Adjunct  Professor  of  Anatomy  in  the  University  of  New  York,  etc. 

THE  APPLIED  ANATOMY   OF  THE  NEBVOITS  SYS- 

TEM,  being  a  study  of  this  portion  of  the  Human  Body  from  a  stand- 
point of  its  general  interest  and  practical  utility,  designed  for  use  as 
a  Text-book  and  a  Work  of  Reference.  With  179  Illustrations,  8vo, 
208.  [Xow  ready. 
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RALPH  RICHARDSON,  ii.a.,  m.d. 

Fellow  of  th§  ColUge  of  PhyticuMs,  EdifUmrgk. 

ON  THE  NATTTBE  OF  IiTPS :  An  Introduotory  Chap- 
ter to  Pathology.  Second  Edition,  revised  and  enlarged.  Fcap.  4to 
I08. 6d.  

W.    RICHARDSON,   m.a.,  m.d.,  m.r.c.p. 
BEMABKS  ON  DIABETES,  ESFECIAUIiT  IN  BEFEB- 

ENCB  TO  TREATMENT.    Demy  8vo,  48.  6d. 


SYDNEY  RINGER,  m.d. 

PfoftttoroftkePrineipUt  mmdPraeiies  of  Mtdicitu  in  UmvenUy  CoiUgt;  Pkytician  to, 
And  Profiuor  of  Clinical  MuUciau  m,  Uni»$r$ity  ColUgt  Hospital, 

I. 

A  HANDBOOK  OF  THEBAFEUTICS :     Ninfh  Edition* 

8vo.  [yusi  Ttady, 

IX. 

ON  THE  TEMFEBATUBE  OF  THE  BODY  AS 

A  MEANS   OF    DIAGNOSIS  AND  PROGNOSIS   IN   PHTHISIS 
Second  Edition,  small  8vo,  28.  6d. 


FREDERICK  T.  ROBERTS,  m.d.,  b.sc.,  f.r.c.p. 

OfofThtri 
Physician 


Pfofmof  of  Thcratcniict  in  Uniocrsiiy  Collcr* ;  Physician  to  University  ColUge  Ho^iial ; 
toBrompumComumptionnospiUUi  Bxamitter  in  Medicine  ai  ths 


Royal  Cottege  of  Snrgeons,  &c, 

A  HANDBOOK  OF  THE  THEOBY  AND  FBACTICE 

OF  MEDICINE.    Fourth  Edition,  with  Illustrations,  2  vols.,  8vo,  228. 


D.  B.  St.  JOHN   ROOSA,  m.a.,  m.d. 

Pfofetaof  of  Diseases  of  the  Bye  and  Bar  in  the  University  of  the  City  of  New  York  ;  Swrgeon 
to  the  Manhattan  Bye  and  Bar  Hospital ;  ConsnUing  Surgeon  to  the  Brooklyn  Bye 

and  Bat  Hospital,  &c»,  4yc, 

A  FBACTICAIi  TBEATISE  ON   THE  DISEASES    OF 

THE  EAR,  including  the  Anatomy  of  the  Organ.      Fourth  Edition, 
Illustrated  by  wood  engravings  and  chromo-lithographs,  large  8vo,  228. 


J,   BURDON   SANDERSON,  m.d.,  ll.d.,  p.r.s. 

JodreU  Professor  of  Physiology  in  University  College^  London. 

t. 

SYIJiABirS  OF  A  COUBSE  OF  LECTUBES  ON  FHY- 
BIOLOGY.    Second  Edition,  8vo,  48. 

ti. 
UNIVEBSITY.  COLIiEaE  COUBSE    OF    FBACTICAIi 

EXERCISES  IN  PHYSIOLOGY.  With  the  co-operation  of  F.  J.  M. 
Paob,  B.Sc.,  F.C.S.  ;  W.  North,  B.A,  F.C.S.,  and  Aug.  Waller,  M.D. 
Demy  8vo,  38.  6d.  [^m'  published. 


ALDER    SMITH,  m.b.  lond.,  p.r.c.8. 

Resident  Medical  OffUer,  Christ's  Hospital,  London. 

BINGWOBM :   Its  Diagnoais  and  Treatment. 

Second  Edition,  rewritten  and  enlarged.    With  Illustrations,  fcap.  8vo. 

[yusi  ready. 


14  CMOasn*^  of  Warkt  PMiakei  b^  H.  K.  lAwii. 


J.  LEV^IS  SMITH,  M.D. 

Pkytidm  to  tk4  Nm  York  Im/mlt*  HoMtUj   CUmcml  LtOurew  im  Diuaseg  of  Gkikbm 

fmJMkomHotpiMMsiicolCoUsgt. 

A    VBSATISB    ON    THE    DI8SASES    OF    UTFASCY 
AND  CHILDHOOD.    Fifth  Editko,  with  lUtutntions,  large  8vo,  ^is. 

INow  ruuly. 


JAMES   STARTIK,  ii.b.»  if.R.c.8. 

Surg^n  tmd  JcuU  Lectmnr  to  St.  John's  HotpHal  for  X>iuas€$  of  tho  Shut, 

IiBCTITltBS    ON     THE    PABA8ITIG     DISEASES    OF 

TH£  SKIN.     VEGETOID  AND  ANIMAL.      With  lUustratidns, 
Crown  8vo,  38.  6d. 


LHW^IS  A.   STIMSON,  na.,  if.D. 

S»rgi0Hottko  FfubpsrUm  HMpUsi ;  Pfofmofof  Pathokmieai  Anotomgtiti  tkoMsikiU 

A  XAHUAIi  OF  OFSBATIVE  SX7BGSBY.    With  three 

hundfcd  ttid  thirty-two  lUttstnttions.    Post  8vo»  los.  6d. 


HUGH   OW^EN   THOMAS,  M.R.C.S. 

L 

DISEASES     OF     THE     HIP,    E3nSE,    AND    ANKLE 

JOINTSt  with  their  Deformities,  treated  by  a  new  and  efficient  method. 
With  an  Introduction  by  RusHT(»f  Pabsbk,  F  JLC.S.,  Lecturer  on  Sur- 
gery at  thm  School  of  Medicine^  Liverpool.^   Third  Edition,  8vo,  258. 

It 

THE    PAST    AND    PBESENT    TBBATMENT    OF  IN- 

TESTINAL  OBSTRUCTIONS,  REVIEWED,  with  an  Improved 
Treatment  Indicated.    Second  Edition,  8vo,  xos.  6d. 


J.  C.  THOROWGOOD,  mp. 

AtaisUmt  PhyHcitm  to  thi  City  of  London  Hotpiuafor  Distnttt  of  tU  CKnL 

THE   CLIMATIC  TREATMENT    OF   CONSUMPTIOir 
AND  CHRONIC  LUNG  DISEASES.   Third  Edition,  post  8vo,  38  6d. 
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J,  ASH  BURTON  THOMPSON,  M.R.c.i. 

L«#f  Smgtot¥  a$  King^s  Cfou  to  ik$  Ortai  Northtm  RMlmny  Gomfrnmy. 

FREE  FHOSFHOBUB  IN  MEDICINE  WITH  SPE- 
CIAL  RBFERBNCE  TO  ITS  USE  IN  NEURALGIA.  A  contribution 
to  Materia  Medica  and  Therapeotict.  An  account  of  the  History,  Phar- 
maceutical Preparations,  Dose,  Internal  Administration,  and  Therapeu- 
tic usee  of  Phosphofus ;  with  a  Complete  Bibliography  of  thte  subject, 
referring  to  nearly  ao»  wori»  npon  it.    Demy  8vo»  71^  6d. 


I-AURENCE   TURNBULL,  m.d.,  ph.<J, 

Aural  Surgttm  to  Jefftnom  MuUeat  Cotttge  HotpiUU,  &e.,  &e. 

ABTITICIAIi  ANJBSTHESIA :  A  Maanal  of  AnflBSthetio 
Agents,  and  their  Employment  in  the  Treatment  of  Diaeast.  Second 
Edition,  witb  lUustratioas,  crown  8vo,  6s. 


W.   H.  VAN    BUREN,  m.d.,  uud. 

Profator  of  Surgery  in  tlu  BtlUout  Hot^ital  Medical  CoUtge, 

DISEASES    OF   THE   BECTUM :    And  the  Surgery  of 
the  Lower  Bowel.    Second  Edition,  with  lUustrations,  8vo,  145. 

lyust  fubUshid. 


RUDOLPH   VIRCHOW,  m.d. 
Proftitor  in  th$  Univeniiy,  and  Mtmttr  oftha  Acadomy  ofSd^nctt  o/Btrlin,  &c^  &c. 

INFECTION  -  DISEASES     IN     THE     ABK7,     Chiefly 

Wound  Fever,  Typhoid,  Dysentery,  and  Diphtheria.      Translated  from 
the  German  by  Jobn  James,  M.B.,  P.R.C.S.    Pcap.  8vo,  zs.  6d. 


ALFRED  VOGEL,  u.^ 

FfOfntof  ofCUtriaa  Mtdieino  in  tho  Umvmliy  ofDorpait  ItmaiM. 

A  FRACTICAIi  TBEATISE   ON  THE    DISEASES  OF 

CHILDREN.  TransUted  and  Edited  by  H.  Raphabl,  M.D.  From 
the  Fourth  German  Edition,  illustrated  by  sis  lithographic  plates,  part 
coloured^  laigie  8vo,  zSs. 


A.  DE  "WATTEVILLE,  ic.a.,  b.8<;.,  K.ax.8. 

AuiOm^  Pkytkimn  to  iho  Hotpital  for  Bpiio^  and  Parmlyiit,  laU  Bkeho-ThtnpmUeal 

Aumnnt  to  UnivtrAy  ColUgt  Ho$pitaL 

A      FHACnCAL     INTBODUOTION     TO     MEDIOAIi 

ELECTRICITY.     Second  EdilioB^  [In  PnparaUon. 
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W.    SPENCER   WATSON,  f.r.cs.  eno.,  b.m.  lond. 

Surgion  to  tlu  GruU  Northtm  Hospital ;  Surgeon  to  the  Royal  South  London  Ophthalmic 

Hospital, 

I. 

SYSB Alilt-TENSION :     Its  Efibots  on  the  Sight  and  its 

Treatment.    With  woodcuts,  p.  8vo,  28.  6d. 

11. 

DISEASB8    OF    THE    NOSE    AND    ITS    ACCESSOHY 

CAVITIES.    Profusely  Illustrated.    Demy  8vo,  zSs. 

III. 
ON  ABSCESS  AND  TUMOUBS  OF  THE  ORBIT.    Post 

8vo,  28.  6d. 


DR.  F.  WINCKEL. 
Formgrly  Professor  and  Director  of  the  Gynacohgical  Clinie  at  the  Univenify  of  Rostock, 

THE  PATHOIiOOY  AND  TBEATMENT  OF  CHILD- 
BED :  A  Treatise  for  Physicians  and  Students.  Translated  from  the 
Second  German  edition,  with  many  additional  notes  by  the  Author, 
by  J.  R.  Chadwick,  M.D.,  Svo,  14s. 


EDVSTARD   WOAKES,   m.d.  lond. 

Surgeon  to  the  Bar  Department  0/ the  Hospital  for  Diseases  of  the  Throat  and  Chest;  and 

Surgeon  to  the  Hospital, 

ON  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 

HEAD/    Second  Edition,  revised  and  enlarged,  with  additional  Illustra- 
tions, crown  Svo,  7s. 
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E.    T.    W^ILSONy   B.M.  oxoN.,  p.r.c.p.  lond. 

Physician  to  the  Cheltenham  General  Hospital  and  Dispensary, 

DISINFECTANTS  AND  HOW   TO    USE    THEM.      In 

Packets  of  one  doz.  price  is. 


Clinical  Charts  For  Temi>eratare  Obaerrations,  etc. 

Arranged  by  W.  Rioden,  M.R.C.S.     Price  7s.  per  xoo,  or  is.  per 

dozen. 

Each  Chart  is  arranged  for  four  weekSj  and  it  ruled  at  the  back  for  making  notes  of 
cases ;  they  are  convenient  in  sixe,  and  are  suitable  both  for  hospital  and  private  practice. 


•  • 


Mr.  Lewis  has  transactions  with  the  leading  pablishing  firms  in 
America  for  the  sale  of  his  publications  in  that  country.  Arrangements 
are  made  in  the  interests  of  Authors  either  for  sending  a  number  of  copies 
of  their  works  to  the  United  States,  or  having  them  reprinted  there,  as  may 
be  most  advantageous. 

Mr.  Lewis*s  publications  can  be  procured  of  any  bookseller  in  any  part  of 
the  world. 

List  of  works  issued  ibr  the  New  Sydenham  Society  on  application. 


London:  Printed  by  H,  K.  Lewis,  136  Gower  Street,  W.C. 


